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Editor’s introduction 


T is a pleasure once again to introduce 
a new edition of this significant work 
by Walter A. Wittich and Charles F. 
Schuller—a work that now has a history 
that stretches over two decades. In the 
early 1950s it was becoming apparent that 
future teachers should have some specific 
instruction in the use of audiovisual mate- 
rials and the other nonverbal communica- 
tions media that were increasingly coming 
into use. So in 1953 a book entitled Audio- 
visual Materials: Their Nature and Use 
was published by Harper & Brothers. This 
book is the fifth edition of that one. The 
need that this work has filled has been 
graphically demonstrated in its widespread 
use, not only throughout the United States, 
but also in other countries, in its first four 
editions. 
This fifth edition of ae 


Myf 


Wit- 


tich and Schuller is called Instructional 
Technology: Its Nature and Use. This 
change of title reflects the great expansion 
of scope and emphasis of this edition—an 
expansion which in turn reflects the recent 
dynamic expansion of the field itself. Thus 
this edition includes in its augmented 
coverage a number of exciting new develop- 
ments that promise much for the future, 
such as computers, simulation, and games, 
planetariums, visual literacy, and the In- 
structional Development system. The book 
also, of course, again thoroughly covers, 
in updated form, the familiar media that 
have proved themselves over the years, such 
as flat pictures, models, filmstrips, films, 
and television. 

This book bridges the gap between 
theory and practice by constantly relating 
them to each other through practical, tested 


wh 


methods of application. In the course of 
accomplishing this function, the authors in- 
clude many specific examples of applica- 
tions of media and technology in actual 
teaching involving a variety of instruc- 
tional strategies. The authors constantly 
keep two fundamental themes in mind: 
they emphasize throughout that the basic 
purpose of the use of instructional tech- 
nology is the improvement of learning; 
they also emphasize throughout the impor- 
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tance of the role of the individual teacher 
in adding the human, personalized factors 
that are essential to the most effective use 
of instructional technology. 

For all these reasons, I can express 
with great confidence my belief that this 
edition will be even more effective in aiding 
teachers and learners than were the pre- 
vious four. 

John Guy Fowlkes 


Preface 


S we have prepared this fifth edi- 
tion of our book, now called In- 
structional Technology: Its Nature 
and Use (formerly Audiovisual Materials: 
Their Nature and Use), we have analyzed 
the new demands on education that have 
arisen because of the many fundamental 
changes taking place in our way of life 
(some of which are described in Chapter 
1). We have undertaken to address our- 
selves to these new demands in terms of the 
best that is known, both old and new, about 
the learning process and about the experi- 
mentation and development taking place 
across the nation in crucial efforts to up- 
grade the quality and the productivity of 
educational programs at all levels. 
Central to all of this effort, of course, 
is the learner. As he succeeds or fails in 
terms that are relevant to him, so in effect 


do our educational programs succeed or 
fail. We see teaching and instruction, there- 
fore, primarily as ways to make effective 
learning possible. Although this concept in 
itself is not new, the last few years have 
shown more tangible progress toward its 
attamment than the preceding several dec- 
ades. We have new curriculums and new 
educational programs in reading, the 
sciences, the social studies, mathematics, 
English, and the foreign languages. We 
have hundreds of junior and community 
colleges with dynamic new programs; we 
have hundreds of school systems developing 
truly individualized instructional programs 
for the first time. In other words, we are 
beginning to feel a pervasive sense of ex- 
citement and change in education that 
promises much for its future and for the 
future of the society it serves. 


xi 


It is in this context that we decided to 
change the name of our book. Though we 
have always been concerned with much 
more than audiovisual materials per se, the 
term ‘‘instructional technology’’ better re- 
flects today’s emphasis on the process by 
which learning can be improved. Instruc- 
tional technology, in short, is a new way to 
think about problems of teaching and learn- 
ing to find workable solutions. In this broad 
sense, the concepts of instructional tech- 
nology become central to the whole educa- 
tional process. 

Instructional technology adds a new 
applied behavioral science approach to the 
problems of learning and teaching in that 
it makes use of pertinent scientific methods 
developed in psychology, anthropology, so- 
clology, communications, language and lin- 
guistics, cybernetics, perception, and other 
related fields. It also incorporates the man- 
agement principles of cost effectiveness and 
the efficient use of available learning re- 
sources and instructional personnel. Though 
instructional technology as a concept does 
not necessarily imply the use of machines, 
experience has shown that the newer learn- 
ing systems of various kinds more often 
than not involve media, data processing, 
automated self-instruction, and _ related 
forms of equipment and resources. Individ- 
ualized Instruction, for example, becomes 
financially practical in today’s school sys- 
tems only when effective large-group and 
medium-size group techniques can also be 
used ; such group techniques frequently in- 
clude television, films, and other forms of 
projection. Individualized Instruction typ- 
ically employs a variety of print, audiotape, 
slide, filmstrip, and 8mm motion picture 
materials used by students independently, 
thus freeing teachers to generate materials 
and to Ore with aglecpkel students as 
needed. A significant example of the kind 
of scientific thinking embodied in instruc- 
tional technology is ‘iustrnenional Develop- 
ment, which is introduced in Chapter 3, 
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mentioned throughout the book, and dis- 
cussed in detail in Chapter 15. 

The foregoing does not mean that we 
have abandoned either the content or the 
convenient organization and methods of 
treatment that made the first four editions 
of the book so successful. Flat pictures, 
graphics, models, sound films, television, 
community study, and other familiar topies 
are all still here, though in thoroughly up- 
dated and revised form. In addition, there 
are substantial new sections on visual lit- 
eracy, multimedia applications, outdoor 
laboratories, and planetariums, plus two 
entirely new chapters on Individualized In- 
struction and computers, simulation, and 
games. All this is presented within the 
broader context of instructional technology 
as a logical and powerful means of improv- 
ing teaching and learning. 

During the six years which have 
marked ihe development of this fifth edi- 
tion, we have continued to be committed to 
many of the basic generalizations and guid- 
ing principles which have proved them- 
selves throughout the first four editions. 
These inelude : 


1 Effective learning begins with first- 
hand or conerete experiences and proceeds 
toward more abstract experiences. Thus a 
student who has the advantage of reacting 
to well-selected and wisely used media and 
materials can learn more effectively than 
one who is provided with largely verbal in- 
formation and materials. 

2 A learner profits most from instruc- 
tion when he becomes involved through his 
own interests and desires. Well-chosen edu- 
cational media present concepts in such a 
way as to incite interest and stimulate in- 
volvement. 

3 A student who is knowledgeable 
and whose interests are aroused is better 
able to perform as a creative, inventive hu- 
man being. 

4 The most objective evidence that a 


learner has accomplished his goal is to be 
found as one observes and evaluates the 
quality of the responses he makes to in- 
struction. Observable behaviors shown by 
learners after they have responded to media 
instructional opportunities present tangible 
evidence that can be measured, evaluated, 
and used by teachers as the basis for con- 
tinual replanning and improvement. 


As we have noted, the most useful and 
still pertinent materials used in previous 
editions have been retained. As we have 
also noted, in revising the book we have 
taken full account of the many significant 
developments that have occurred in the last 
Six years in the more effective organization 
and use of technology in instruction. For 
example, teaching by television, once 
thought to be somewhat questionable be- 
cause of its passive nature, has been re- 
cycled as carefully planned multimedia 
instructional experiences which include pro- 
vision for learners to engage actively in 
overt responses. Continued evidence shows 
that effective instructional television relies 
heavily on the teacher to provide the means 
for such learner response to television stim- 
ulation. Indeed, at its best, instructional 
television involves the participation not 
only of its creators, but also of the class- 
room teacher who guides its use, the stu- 
dents who respond to its use, and the 
parents who enter into the process in vari- 
ous ways. Current instructional television 
programs such as ‘‘Sesame Street’’ and 
“The Electric Company’’ (both discussed 
in this book) are good examples of system- 
atic organization that incorporates the 
highest quality of contemporary instrue- 
tional technology. 

As we have mentioned, the concepts 
and principles of instructional systems de- 
velopment commonly becoming known as 
Instructional Development (I.D.) are in- 
troduced and discussed in this edition. The 
purpose here is not so much to help the 
student develop skills in this quite complex 
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subject as to make him aware of its im- 
portance and its essential components so 
that he may be more ready to support and 
participate in the Instructional Develop- 
ment efforts that appear likely to come into 
wide use in schools and school systems 
across the country during the years ahead. 
Thus one goal of this fifth edition is to 
introduce the student to a way of thinking 
that can guide him in developing systematic 
plans od and use of, instructional tech- 
nology in the learning process. 

A few words about the structure of 
this fifth edition : 

The chapters are developed progres- 
sively, so that students can readily become 
acquainted with the latest in instructional 
technology. Relevant learning theories and 
teaching principles are discussed in the 
opening chapters and referred to re- 
peatedly throughout the book as they relate 
to illustrative applications of the various 
forms of media use in learning situations. 
As the book proceeds through the chapter 
sequence, it provides the reader with ex- 
planations of procedures for identifying 
learner needs, objectives, and goals and 
methods of arranging for pupils an effec- 
tive environment of alternative learning 
experiences made available through vee 
tional technology. Such explanations pro- 
duce threshold understanding, so that 
students who use this book will be prepared 
to proceed from there with progressively 
more effective applications and evaluations 
of media use with students in their own 
classes. 

We should also note some specifie fea- 
tures of the book that are intended to be 
helpful to both the instructor and students. 
In this fifth edition each chapter is pre- 
ceded by a special type of new feature—a 
set of Objectives and parallel Performance 
Responses. The Objectives are suggested 
goals to be attained while studying the 
chapter; the Performance Responses are 
guides to methods of attaining the goals 
and applying the information and ideas 


acquired in meaningful ways. The Further 
Learner Response Projects at the end of 
each chapter are intended to provide sug- 
gestions for exploration of certain topics in 
more depth and for the development and 
refinement of skills in the effective use of 
instructional technology. Each chapter is 
followed by a summary and by References 
and Media References (and in most cases 
also by Source References) that list specifi- 
cally relevant sources and materials. It 
should be noted that the captions for the 
illustrations do more than merely parallel 
content introduced in the text. Many of the 
captions present additional information; 
also, many of them include questions de- 
signed to elicit responses that will be help- 
ful in self-evaluation or evaluation by the 
instructor or other students. As before, the 
book ends with an Appendix that consists 
of extensive lists of major sources of all 
pertinent kinds of instructional technology 
materials and equipment. 

Still another new feature is a further 
guide to productive student activity in the 
form of a separate supplement, the Student 
Production Guide, prepared by us in col- 
laboration with Jay C. Smith and David W. 
Hessler. This Guide is designed to reinforce 
the opportunities for the student to demon- 
strate the ways in which he ean reorganize 
creatively and usefully the information he 
has gained as a result of studying and using 
this book. The Guide, which is action ori- 
ented, includes detailed and well-illustrated 
directions (many of them in a flow-process 
format) for producing simple and inexpen- 
Sive mediated materials of various types ; 
directions for operating and maintaining 
projection and sound equipment commonly 
found in schools; reference information on 
screens, projection lenses, types of film, and 
the like. The Guide also includes source lists 


W E wish to express our gratitude once 
again to Dr. John Guy Fowlkes, Pro- 
fessor of Education (Emeritus) at the 
University of Wisconsin, for the original 
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of materials and equipment used primarily 
in production work. 

As part of the current climate of 
change, education is being extended in- 
creasingly both downward and upward—to 
younger age groups and to adults. As 
education thus becomes a more continuing 
involvement for people of all ages, the 
varieties of readiness brought to the process 
become constantly more important factors 
in the educational scene. These varieties of 
readiness actually present exciting chal- 
lenges to teachers and future teachers— 
challenges specifically to those who are 
eager to investigate learner reactions to 
instructional television, audio materials, 
projected and nonprojected visuals, games, 
individualized instruction modules, com- 
puter-based instruction, and the interre- 
lated use of all of these through the means 
described in this book as Instructional De- 
velopment. Within this climate of change, 
therefore, we present this fifth edition, 
entitled Instructional Technology: Its Na- 
ture and Use. The contents are the result of 
our joint study, experimentation, testing, 
and practical application of productive 
ideas in many years of our own and our 
colleagues’ classroom teaching, 

The materials in this book have been 
gathered and organized with the continuing 
help and suggestions of friends, profes- 
sional colleagues, graduate students, and 
hundreds of students of edueation in our 
classes. The book as a whole has been tested, 
changed, and evaluated in terms of the be- 
havioral responses that its various parts 
have elicited. Accordingly, this is a labora- 
tory-tested book that is recommended to the 
instructor and his students as an experi- 
enee in the realities of applying instrue- 
tional technology to the solution of a wide 
variety of learning problems. 


and continuing inspiration that he has 
brought to both of us. Further thanks are 
extended to professional colleagues who 
have actually used preliminary versions of 
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portions of this edition in classroom con- 
texts: Professors Lillian Lum, Lucius But- 
ler, and Geoffrey Kucera of the University 
of Hawaii and Professors Bruce Miles, Wil- 
fred Veenendaal, Elwood Miller, James 
Page, Donald Wilkening, Kent Gustafson, 
and Paul Witt of Michigan State Univer- 
sity. We wish also to thank the many 
master’s, post-master’s, and doctoral stu- 
dents in Instructional Development and 
Technology at both the University of Ha- 
wail and Michigan State University who 
assisted at various stages during the prepa- 
ration of this edition. Particular thanks 
and recognition are due Mrs. Ruth Murphy, 
secretary to the coauthor at Michigan State 
University, for her dedicated and invalu- 
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able assistance on this and the preceding 
three editions. Special thanks are also ex- 
tended to Mrs. Pamela Forcey, Special 
Projects Editor, Harper & Row, for her 
patience, professional competence, and un- 
tiring efforts during the editorial process. 
Since this book is about instructional 
technology, it must of necessity rely heavily 
on photographs, charts, diagrams, and 
other visuals. We express our thanks in the 
Acknowledgments section to the various in- 
dividuals and companies who supplied most 
of the illustrations. The quoted passages 
used to amplify our ideas are acknowledged 
in footnotes. 
Walter A. Wittich 
Charles F. Schuller 


To the student 


S a teacher, either in service or in 

training, you are or will be work- 

ing with pupils who vary widely 
in interests and abilities. One reason for 
the wide variations, of course, is that today 
virtually everyone of school age is in school. 
As we all know, one of the primary results 
of these variations is that many students 
are not satisfied with school plans for in- 
struction which all too often are better 
suited to an earlier era than to an age of 
social and political unrest, information and 
population explosions, instant worldwide 
communication, and jet-space transporta- 
tion. Nor should these students be satisfied 
with outmoded methods of instructions; 
they know, just as we teachers and future 
teachers know, that if their education is to 
be meaningful and revelant to them, it must 
keep pace with the changes in all other 
areas of our society. 


The basic purpose of this book is to 
help you formulate and arrange more use- 
ful and acceptable learning experiences 
which will be interesting and challenging to 
these young people—young people who 
need, and deserve, to be interested and 
challenged. 

At the outset, and as you study this 
book, you will want to be familiar with our 
frame of reference. The following, there- 
fore, are four of the more important as- 
sumptions which we, the authors, have ac- 
cepted and acted on as we have prepared 
this fifth edition of our book, now ealled 
Instructional Technology: Its Nature and 
Use: 


1 New technological conmunication 
techniques that so well serve the needs 
of our out-of-school society have 
counterparts that can very effectively 
serve in-school learning programs. 
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Examples of how these counterparts actu- 
ally have been, and may be, used in schools 
are deseribed throughout this book. 


2 Each learner is an individual 
with unique interests, personality 
characteristics, learning capacities, 
intellect, and creative potentials. 

3 A learner must become involved 
before he can be expected to respond. 


This book describes varied alternatives for 
arranging useful media experiences that 
will challenge and involve the individual 
learner. These experiences make use of 
pictures, graphics, audio and video equip- 
ment, projected motion and still images, 
maps and globes, three-dimensional mate- 
rials, computers, simulation, and games, as 
well as combinations of these—all teamed 
with appropriate printed materials. De- 
scriptive examples portray media use by 
large and small groups and in individual- 
ized classroom learning situations. 


4 Systematic analysis of learner needs 
and systematic development of viable 
solutions to those needs are essential to 
significant improvement of today’s 
educational programs. 


Beginning in Chapter 3, periodically there- 
after throughout the book, and particularly 
in Chapter 15, there are references to an 
instructional systems approach to solving 
teaching and learning problems; this type 
of approach is commonly becoming known 
as Instructional Development (1.D.). In dis- 
cussing Instructional Development and de- 
scribing some actual applications OL 1h 1) 
this bool, our purpose is simply to intro- 
duce you, the student, to the basic concepts 
and principles of this approach. We believe 
this is important both because of the poten- 
tial values of I.D. and because it appears 
likely to come into wide use in school sys- 
tems throughout the United States during 
the next decade. 

As a student, you need to know what 
is expected of you. Thus at the beginning 


To the student 
bye 


of each chapter you will find a set of Ob- 
jectives and parallel Performance Re- 
sponses. The Objectives are clearly stated 
goals that can be attained while studying 
the chapter. The Performance Responses 
are suggested ways to respond that will 
help you to (1) “‘fix’’ and elarify the in- 
formation and ideas acquired and (2) ap- 
ply them meaningfully to your teaching 
plans. Both the Performance Responses 
and the Further Learner Response Projects 
at the end of each chapter are very likely 
to include certain ones that really “‘turn 
you on’’—that lead you, in other words, to 
pursue with enthusiasm the further ques- 
tioning, discovering, and development of 
skills in the effective use of instructional 
technology that are the underlying purpose 
of this book. 

There are other specific features of the 
book that are intended to be helpful to you. 
At the end of each chapter is a summary 
that will be useful for review. Also at the 
end of each chapter are References and 
Media References (and, usually, Source 
References) that lst sources and materials 
that are particularly relevant to the chap- 
ter. The book ends with an Appendix that 
consists of extensive lists of major sources 
of all kinds of instructional technology 
materials and equipment other than those 
used primarily im production work. You 
will note that the captions for the illustra- 
tions do more than merely parallel content 
introduced in the text. The captions consti- 
tute a second line of interrogation and 
demonstration of concepts that relate to 
media learning. Many captions are inde- 
pendent statements that reinforee the 
meaning of the photograph, graphic, or 
diagram, Many captions include questions 
designed to elicit responses. The purpose 
of these questions is to facilitate your own 
self-evaluation of your grasp of the mean- 
ines associated with the visual message and 
Alec to facilitate evaluation by the eae. 
tor and mutual evaluation by you and other 
students during class sessions. 


There is a separate supplement, the 
Student Production Guide, which you may 
purchase if you wish to. We have prepared 
this supplement (in collaboration with Jay 
C. Smith and David W. Hessler) as a 
further guide to student activity that is 
designed to reinforce the opportunities for 
the student to demonstrate the ways in 
which he can reorganize creatively and use- 
fully the information he has gained as a 
result of studying and using this book. The 
Guide expands much of the specific infor- 
mation in the book and adds other specific 
information. Thus the Guide, which is 
action oriented, includes detailed and well- 
illustrated directions (many of them in a 
flow-process format) for: (1) the kinds of 
simple and inexpensive production that can 
easily be carried out by teachers and pupils 
within the school setting—methods for pro- 
ducing effective pictures, graphics, dis- 
plays, exhibits, maps, audiotapes, and other 
mediated materials to supplement those 
acquired from outside sources; (2) the 
operation and simple maintenance of all 
major types of projection and sound equip- 
ment commonly found in schools; (8) ref- 
erence information and suggestions on 
projection screens of various types, pro- 
jection lenses in relation to image size, 
types of film suited to various conditions of 
use, and the storage and filing of types of 
materials that often present storage and 
filing difficulties. Also included are exten- 
sive source lists of materials and equipment 
needed in production work in individual 
schools. The Student Production Guide is a 
valuable supplement to this text and is 
coordinated closely with it but is made 
available separately so that it can be used 
or not in accordance with the particular 
needs and desires of the individual instrue- 
tor and individual students. 


To the student 
war 


Today’s school environment should 
offer varied alternatives among instruc- 
tional experiences. Thus the following 
chapters are organized to lead you through 
a wide variety of teaching-learning alterna- 
tive experiences which may be identified 
with instructional technology. The arrange- 
ment of the chapters is such that you will 
become involved first with those aspects of 
instructional technology that are more or 
less readily acceptable and readily available 
to you in the beginning stages of applica- 
tion: flat pictures, the chalkboard, models, 
Specimens, graphics, three-dimensional 
teaching materials, displays, maps and 
globes, and real-life situations in the com- 
munity. Beyond this, the more truly techno- 
logical aspects of media learning are ex- 
plored. Included here are audio learning 
experiences, still and motion picture pro- 
jected experiences, television, computer- 
based instruction, simulated learning, and 
individualized instruction opportunities. 
You are invited to go as far as you like— 
the further the better—until, finally, in the 
last chapter you will discover the fascinat- 
ing types of learning experiences made 
possible by the interrelated use of all 
appropriate learning resources. This is 
multimedia learning systems utilization or 
multimedia Instruction Development—a 
type of teaching and learning which em- 
ploys interrelated media only after a SYS- 
tematic new way of thinking about and 
solving learning problems has been ex- 
plored. 

We wish you good reading, enjoyable 
searching, and insightful involvement with 
instructional technology as you explore its 
nature and use. 


Walter A. Wittich 
Charles F. Schuller 
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To identify the social, curricular, and 

_ technological changes in our society and test 
your knowledge of them by making judgments 
about their effect on your own oe : 

__ responsibilities. . 


_To identify the basic process of communication — _ 


and relate it to the psychological barriers — 


(“noise”) which occur during classroom learning . 


_ and apply your resulting ee to yo 


_ To identify basic generalizations evolved from 
research on the effectiveness of audiovisual | 


___ media communication and evaluate the effect of 


the generalizations on your own teaching | 
procedures. 


Observe students in class and identify several 
typical student responses to typical classroom 
learning experiences. Analyze the nature of and 
reasons for the responses. Describe and evaluate 
the responses in ways designated by a group 
leader or the instructor. 


Observe a classroom learning environment and 
analyze any evidence of the presence of any or 
all of the factors that contribute “‘noise’’ and thus 


interfere with the communication process. 


_ Describe and evaluate your findings. 


Create a set of optimal changes in the classroom 
learning environment you know best, changes 
that reflect your awareness of several of the 


- generalizations drawn from current educational 


communications research. Describe the changes 


_ by using either visual or verbal methods, 


or both. 


HEN man first stepped onto 

the moon on July 20, 1969, 

nearly 2 billion people on 
earth participated in a historic learning 
experience. In its brilliant reporting of 
the event, the National Aeronautics and 
Space Administration achieved what most 
teachers know they should do and hope to 
do; that is, NASA presented current and 
useful information by a combination of 
audio and visual methods—media, as they 


are usually called. Media, collectively, are 

ae 

ea They are what this 
ook is about. 

The moon landing reports are there- 
fore a remarkable example of teaching. 
The moon landing was by its very nature 
of almost universal interest. Nevertheless, 
the many ways used to report it increased 
both interest in the event and understand- 
ing of it. Consider the media used: To- 
day’s mass communications technology 
made possible reports relayed by com- 
munication satellites to earth television 
that originated aboard the Apollo 11 com- 
mand module, aboard the lunar module, 
and finally on the surface of the moon. 
There also were audio fyoice messages} still 
(photography explained by accompanying 
accounts in the world press; and countless 
graphics, used first to show what would 
happen and later to redescribe the landing. 


In addition, there were the specimens) 


brought back by the astronauts that are 
still being examined and analyzed by sci- 
entists. 

Consider the learning impact of this 
multifaceted ‘‘teaching example’’: All the 
{inedia—television, audio messages, models, 


still pictures, charts, diagrams, maps, tape 
recordings, and  specimens—reinforced 
each other to produce a gripping experi- 
ence that held the attention of millions for 
hours on end, making each feel almost as 
though he were participating (see Figure 
ib AB 

A new technological vocabulary was 
introduced, used, and soon widely under- 
stood: ‘“‘escape velocity,’’ ‘‘translunar 
course correction,’’ ‘‘attitude orientation,’’ 
‘‘retrorocketing,’’ ‘‘lunar orbital inser- 
tion,”’ “‘docking,’’ ‘‘reentry,’’ ‘‘communi- 
eations blackout,’’ and so forth. This ex- 
ample of verbal teaching and learning is 
indeed a model to investigate for school 
use. 

A new realization of the worldwide 
unifying power of multimedia communi- 
cation was dramatically brought about as 
an international audience saw, understood, 
and appreciated the accomplishment of 
an almost unbelievable feat by three of 
their fellow men. They also came to appre- 
ciate the cooperative efforts of the thou- 
sands who planned the moon journey and 
designed and produced the complex equip- 
ment needed. 

To teachers, all of this represents a re- 
affirmation of the power of interrelated 
media utilization in achieving learning 
goals. And all of this leads to two impor- 
tant questions that must be answered: How 
can we bring appropriate parallel methods 
into the classroom? In other words, how 
can we help learners of all ages to profit 
from this systematic ‘‘media way of learn- 
ing’’? 

These questions are addressed to those 
who are responsible for teacher education ; 
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FIGURE 1.1 


i 


When man first stepped onto the moon, millions 
of earthbound watchers observed. History was 
created and communicated simultaneously 
through television via space satellites and sur- 
face relays. What impact does all of this have on 
teacher-learner expectations about in-school 
communications? An astronaut stands on the 
moon. In the other photograph, taken from the 
command and service module, the two astronauts 
who landed, riding in the lunar module ascent 
stage, make their docking approach to the CSM 
—on their way home. 


those who administer and supervise ele- 
mentary, high school, and college educa- 
tional programs; and those who administer 
programs of in-service professional edu- 
cation. 

For many years educators have worked 
to find answers to such persisting ques- 
tions as: How can we determine the needs 
of learners? How can we provide learners 
with effective experiences that will truly 
help them to learn? That these and related 
needs have been met in a less than perfect 
way is shown by the opinions of some 
teachers themselves. In Figure 1.2 are sum- 
marized teachers’ assessments of the appar- 
ent value of pre-service professional educa- 
tional experiences provided to them before 


a dequate in helping them acquire subject 


kno : 1 
oy P 1 

. to) . 5 
methods, The important point, however, is 


that their teacher training programs did 
not help them understand the nature and 
use of audiovisual media. We must con- 
clude, with reluctance, that many who ad- 
minister and teach in pre-service training 
programs neither emphasize nor demon- 
strate adequately the selection, use, and 
evaluation of new media learning resource 
materials (audiovisual materials) as a 
means of improving the education of the 
young, 


This is a disturbing conclusion be- 
cause it is imperative that teachers under- 
stand both the nature and the uses of au- 
diovisual media and instructional technol- 
ogy in general. For instance, the Educa- 
tional Poli¢ies Commission of the United 
States, describing “the cr re-teacher, ’ 
statesthathe-asesa-wite-varicty of inter- 
related media to assure quality instruction ; 


maps, globes, models, museum materials, 
ee Serre —————s — ~~ 


he uses films, Aan television, pictures, 
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and audio recordings to improve learning 
opportunities 

The following chapters of this book 
describe the characteristic uses of and ways 
to evaluate mediated learning resources. 
First, however, one should understand some 
of the social and environmental circum- 
stances of our time—for it is these circum- 
stances that have created the urgent need 
to use media in instruction. 
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REAT social and technological changes 
G now confront and inevitably affect 
teachers and their relationships with learn- 
ers and learning problems. \Some of these 


FIGURE 1.2 


changes are the growing school population | 
and its impact on the nature and needs o 
learners; the rapid development of new in- 
formation and the expanding curriculums 


This graph summarizes assessments by teachers 
of the adequacy of their pre-service professional 
education in the four areas indicated. The sur- 
vey results show that teachers themselves are 
aware of the necessity for adequate educational 
communications through the proper and suffi- 
cient use of media. 


Percent 
oOo 
ro) 


General Psychology Classroom Use of 


Knowledge of Management, Audiovisual 
Learning Routines, | Equipment 
and and and 
Teaching Discipline Materials 


ie Too little eee | Too much 
About right t=] No response 


esd 


organized to cope with it; the impact of 
new communication tools and techniques 
as they relate to pupil Se and re- 
Sponsiveness. ce 


a quanta mec AER 

he room-oriented com- 
rieeerenttor=treiesneweer is obvious that 
in our current society the task of teaching 
is becoming more exacting and more com- 
plex. Nevertheless, and partly for the same 
reasons, it is also becoming more stimulat- 
ing and more rewarding. 


The changing school population 

Walk through the corridors of almost any 
of our schools and you see evidences of the 
schools’ population explosion. You see old, 
outdated buildings that are still in use 
unchanged. You see sections of other older 
buildings that are torn apart where new 
wings are being added; you see temporary 
classrooms. You also see new schools in use 
or under construction. In some areas you 
see entirely new campuses that are being 
built on the growing edges of expanding 
cities. This expansion of school facilities 
must continue into the foreseeable future, 
for the following reasons : 


FIGURE 1.3 
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It is true that the upward trend in 
the birthrate has leveled off recently. 
Nevertheless, this leveling off, at first de- 
ceptively reassuring, will actually not af- 
feet the expected upward trend in school 
enrollments. For one thing, the actual num- 
bers of young children are expected to 
continue to increase, though more slowly 


(see Figure 1.3). In. any. case, the birth- 
rate factor will be offset by both the hold. 
ing power of the school and the downward 
programs..The downward extension of ed- 
ucation is marked by the increasing per- 
centage of children attending kindergar- 
ten, preschool, Head Start, and nursery 
school programs. 

The upward extension of education is 
even more dramatic. Increasing propor- 
tions of high school students stay on to 
graduate, and, having thus qualified, elect 
to enter the nation’s junior colleges, com- 


munity colleges, four-year colleges, and 
then graduate schools. The numbers of 


themselves upward year after year (see 
Figure 1.4), These projections accompany 
estimates that by 1980, approximately 34% 
million teachers will be needed to instruct 
nearly 64 million students who will be en- 
rolled in formal educational programs, as 
well as related special ones (see Figure 
1.5), Expenditures for American educa- 
tion, which were a mere $2.7 billion in 


Actual and projected numbers of children from 
newborn through kindergarten age, in millions. 


1970 1975 1980 


FIGURE 1.4 


Actual and projected numbers of high school 
graduates and earned bachelor’s and higher 
college degrees, in thousands. 


FIGURE 1.5 


Actual and projected enrollments, in millions. 
(a) Enrollment in grades K-12 of regular day 
schools, by institutional control and organiza- 
tional level. (b) Degree-credit enrollment in 
institutions of higher education, by control and 
type of institution. 
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1942 and had risen to $70 billion in 1970, 
are expected to exceed $97 billion in 19801 
(see Figure 1.6). 

Teachers who contemplate this bur- 
geoning role for the education profession 
see in it mixed blessings. On the one hand, 
there will be no shortage of opportunities 
—economic, social, and personal—within 
the foreseeable future for anyone who is 
professionally qualified and trained to make 
accomplishment in the field of education 
his lifelong pursuit. On the other hand, 
complicated learning and instruction prob- 
lems accompany such increases in school 
populations. 


1 Projections of Educational Statistics to 1979-80, 
National Center for Educational Statistics, U.S. 
Department of Health, Education, and Welfare, 
Washington, D.C., 1970, p. 7. 


of backgrounds, interests, and aptitudes. 
The result is that the teacher is less able to 
arrange suitable learning experiences and 
utilize appropriate communication  tech- 
niques that will challenge this widening 
spread of interests and abilities. To meet 
these formidable teaching challenges, the 
best of an increasingly diverse array of 
learning materials must be understood and 
used to their fullest extent by those who 
plan to teach in the currently changing 
educational scene. 


The changing curriculum 
Recently one of the authors was involved 
in measuring the effectiveness of new media 


& 


in the teaching of physies at 102 high 


schools. An initial survey of existing prac- 
tices revealed that, though all the high 
schools used one of six widely used physics 
texts, not one of the teachers reported be- 
ing able to ‘‘cover’’ the entire text during 
the semester course. When asked why, teach- 


ers gave such typical responses as these: 
“There is too much science material 
to cover in a single semester.’’ “‘Science 
concepts are becoming so complex that we 
can’t hope to cover all of the topics in- 
cluded in today’s text.’’ ‘‘Even though 
our text makes no mention of atomic phys- 
ics, we haven’t time to cover the tradi- 
tional physics contents in a semester.”’ 
Since this survey, even more new 
physics information has been developed. 
To give only a few examples: there are new 
data about the earth’s gravitational field 
and the nature of the layers of ocean water 
and their effects on ocean currents; there 
is the invention of the rotary piston engine, 
as contrasted with the traditional recipro- 
cating engine; there is space physics in- 
formation developed by those few people 
who have successfuly planned and accom- 
Bee the journeys to the moon. 
al van when See 


_is estimated that it will have increased — 
100 times by the year 2000, It is reported 


that in certain areas of the physical sci- 
ences knowledge doubles about every 15 
years. As a result of all this, the teacher 
is confronted by a dilemma: should he re- 
turn to school for a complete subject-ori- 
ented reeducation every 10 to 15 years? 
Or should he seek current avenues of in- 
formation in an effort to keep up to date? 
How the latter may be done is discussed 
in later chapters. 


2 Frederick R. Smith and C. Benjamin Cox, New 
Strategies in Curriculum in the Social Studies, 
Rand MeNally, 1969, p. 11. 
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There have been parallel curriculum 
developments in the field of social studies. 
At the turn of the century the subject 
‘‘history’’ was the sole representative of 
what today comprises social studies. Later, 
in 1917, the Committee of Seven origi- 
nated the social sciences curriculum as 
such: European History or Geography in 
grade 7, American History in grade 8, 
Civies in grade 9, European History in 
grade 10, American History in grade 11, 
and Problems of Democracy or The Study 
of the Government of America in grade 12. 
This organization seemed to be adequate 
until about 1960. During the 1960-1970 
decade, however, social studies teachers 
brought about their own explosion of 
knowledge by abandoning the traditional 
curriculum that covered only European 
backgrounds in favor of inquiries into 
worldwide human interrelationships : South 
America, Africa, Asia, the Pacific coun- 
tries, India, the Near Hast, and so forth. 

How does one acquire valid specific 
information about political, social, and eco- 
nomic developments in such Southeast 
Asian countries as Laos, Cambodia, North 
and South Vietnam? How does one be- 
come informed about these places and 
others where the people, who are searching 
for their place in the developing world, 
are currently enmeshed in war and in 
countless economic, educational, and social 
problems? How does one give students 
meaningful information about such coun- 
tries? Quite obviously, older forms of 
communications are not enough. What is 
needed is a means of information-giving 
that will bring the world of reality—the 
world as it is actually developing—to the 
student. How new educational media may 
be used to accomplish this is explained in 
later chapters. 

Because it is so relevant to the questions 
we have just asked, we will, however, briefly 
describe here an interesting teacher inter- 
change program at the East- West Center at 
the University of Hawaii. The aim of this 


program is to attempt not only to shift the 
emphasis of content of social studies more 
to Asian peoples, but also to investigate the 
use of new media in bringing current, use- 
ful information to learners. In this teacher 
training program, which at first was ex- 
perimental but now is one of the continu- 
ing options available to grantees, social 
studies teachers from U.S. mainland school 
districts are invited to the University of 
Hawaii to study side by side with social 
studies teachers from such Pacific and 
Asian countries and territories as Japan, 
Taiwan, Hong Kong, Thailand, India, Aus- 
tralia, New Zealand, and so on. Discussing 
the necessity for this project, one of its 
planners commented: ‘‘The speed with 
which Pacific nations are growing in in- 
dustrialization, population, and communi- 
cation is almost unbelievable. It is long 
past time for Asian social studies courses 
to be included in mainland high school 
eurricula.’’ 

During the course of this program, 
teachers not only evaluate and plan to use 
existing films, filmstrips, tapes, and re- 
lated materials; more important, they ac- 
tually engage in the production of trans- 
parencies, maps, charts, and 2 x 2 slide 
sets and in the collection of models and 
specimens. Each also collects his own ma- 
terials to be used when he returns to main- 
land work and brings new media informa- 
tion opportunities to his students. 

The knowledge explosion and _ the 
changing social world of man, then, are re- 
flected in curriculum changes in our schools. 
A half-century ago, the curriculum was 
rather rigidly divided into 24 subject units 
in the fields of grammar, Latin, mathe- 
matics, history, and rhetoric. By contrast, 
when the U.S. Office of Education released 
a few years ago the results of a survey on 
what high school pupils study, a wide 


3 Edith S. Greer and Richard W. Harbeck, ‘‘ What 
High School Pupils Study,’’ Bulletin No. 10, OE 
33025, U.S. Office of Education, 1962. 
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sampling of American high school students 
reported their enrollment in nearly 1,000 
distinct and identifiable courses, divided 
into these broad areas :? 


English, 137 

mathematics, 91 

foreign lan- 
guages, 44 

sctence, 74 

social studies, 203 

music, 82 


home economics, 73 
business, 143 
health and physical 
education, 87 
vocational educa- 
tion, 65 
unclassified, 73 


Two specific examples of the expansion of 
curriculum areas in terms of contemporary 
information are enough to give a concrete 
picture of the effects of the knowledge 
explosion. The expansion in the field of 
social studies has brought about such new 
courses as international relations, problems 
of modern living, public affairs, radio and 
television broadcasting, world cultures, and 
world governments and the United Na- 
tions, to name only a few.* In the more 
technologically oriented area of industrial 
arts there are such new courses as air con- 
ditioning, audiovisual technician, census 
and polling, industrial cooperative train- 
ing, modern plumbing, gas turbine mainte- 
nance, appliance maintenance, and many 
others. 

In other words, it is obvious that the 
school today finds itself with constantly 
more and more subject information to 


teach. Of necessity, the child shone more 
time in school. el . 


4 1965 lokom to) 
bu de (see Figure 


1.7). Nor can the textbook, so far the 


4 J. Minor Gwynn and John B. Chase, Jr., Curric- 
ulum Principles and Social Trends, 4th ed., Mac- 
millan, 1969. 


5B. Frank Brown, ‘‘Edueation,’’?’ Honolulu Star 
Bulletin, February 27, 1965. 


FIGURE 1.7 


Can one teacher be expected to “know all” at a 
time when man’s knowledge is exploding through 
new frontiers with every tick of the clock? What 
alternatives are there? (One of the first two men 
on the moon sets up a solar wind composition 
experiment.) 


chief instructional medium, be relied on 
much longer to communicate with effi- 
ciency. This does not mean that in teaching 
all this new information our old techniques 
should be eliminated; what it does mean 
is that something must be done about us- 
ing new communication techniques—edu- 
cational media—to ‘‘backstop’’ the teacher 
in his task of communicating current, use- 
ful, and accurate information to learners. 
New instructional materials must be uti- 
lized in sufficient measure to provide pupils 
with the needed concrete or quasi-concrete 
experiences that make both old and new 
material understandable and interesting. 
It is only through the use of the very new- 
est instructional materials—films,  film- 
strips, slides, charts, models, and other 
audiovisual media—that such adequate ex- 
periences with the modern world may be 
provided. 


THE INQUIRY METHOD AND LEARNING 
MATERIALS An important change in 


teaching procedures in part complicates 
the curriculum content shifts already de- 
scribed, but it also presents exciting new 
potentialities for media use. Science teach- 
1m e emplo tu- 
dent-centered learning procedur 


us ic 

learner becomes interested in developing 
: othe oD Ii : 

a a- 

tio ‘ . In the area 


of science, it has been demonstrated that 
the inquiry method works best when the 
learner may respond to all kinds of learn- 


aki 


ing resources—experiments, demonstra- 
tions, printed materials, 16mm sound mo- 
tion picture films, film loops, graphics, 
charts, audio information, instructional 
television, etc. In the face of this convinc- 
ing evidence of the effects of good teach- 
ing procedures as demonstrated by inno- 
vative teachers, far too often there still is 
a serious lack of proper learning resource 
materials and facilities with which the 
learner who is involved in inquiry can in- 


For the reasons just enumerated, the 
inquiry method in recent years has become 
very interesting to social studies teachers, 
who see in it valuable possibilities for their 
own field. Accordingly, during the 1960s 
many social studies inquiry projects, cen- 
tered in colleges, universities, or in ex- 
perimental curriculum projects, were set 
up and operated in the classrooms of cer- 
tain school districts. On the basis of the 
results of such projects, it has been estab- 
lished that the same desirable results which 
become apparent when pupils employ the 
inquiry method in science also become ap- 
parent in the social studies—provided that 
adequate media learning resources are 
available. 

When the successful inquiry projects 
in social studies are analyzed, one element 
in common is found to be materials for in- 
struction that are carefully selected and 
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presented. For example, in a study of the 
growth and development of cities, learning 
resource materials included 2-by-2 photo- 
graphic slides that showed aerial views of 
American cities. Pupils posed questions, 
analyzed the slides for information, noted 
common elements and unique features, and 
then tested their observations until they 
could draw generalizations and conclusions 
from them.® In a creative high school so- 
cial studies project, the instructor relied 
heavily on 16mm sound motion picture 
films, filmstrips, and study prints to pre- 
sent real-life situations understandably and 
graphically to learners. In this case also, 
the students were led to inquire, under- 
stand, test, and generalize about the inter- 
actions among people who live in far-off 
places. 

Across the nation, more than 50 com-. 
parable social studies and history projects 
are in the process of changing the face and 
form of social studies instruction as pupils 
respond to the multimedia learning ma- 
terial packages of information. Such pack- 
ages usually include statements of sug- 
gested goals, criteria for evaluation, plans 
for teaching procedures, and, above all, in- 
terrelated media learning resources. Media 
learning materials usually include ‘“‘origi- 
nal documents,’’ letters, charts, maps, 
graphics, picture sets, prerecorded tapes, 
16mm sound films, and 8mm film loops. 
Topics cover a wide range: the Monroe Doce- 
trine, the Discovery of the New World, 
the Culture of the Iroquois, national income 
and productivity, water resources, networks 
of cities, the ‘‘game’’ of farming, the role 
of citizenship, and others representative of 
the new and expanding social studies in- 
quiry curriculum.” 

What kinds of learning resources must 
be available if learners are to follow the 


6 Paul Griffin, ‘‘Oregon Geography Project: Re- 
port to the 1968-1969 University of Hawaii Ex- 
perieneced Teacher Fellowship Program,’’ 1969. 


7Smith and Cox, op. cit., chap. VII, pp. 1380-152. 


FIGURE 1.8 


This is one of the Learning Resource Centers at 
the Kailua High School in Hawaii. During the 
scheduled times for independent study, students 
are free to come in and examine and respond to 
learning experiences through which they seek 
information that will help them accomplish 
previously worked-out goals. How do these facili- 
ties compensate for the lack of homogeneity 
among students? What opportunities do you see 
for both slow and gifted learners when they work 
in an environment like this one? If you believe 
that the search for information is a highly 
individualized quest and should proceed at the 
pace and intensity the learner determines, what 
effect may this environment have on his progress? 


inquiry method to its successful conclusion ? 
See Figure 1.8 for one answer. Traditional 
verbal learning resources are not enough. 
The child who is alive in the late twentieth 
century has limited opportunity to gain 
background experiences needed to unlock 
understandings of words used in a social 
studies book to describe events, personali- 
ties, political circumstances, and places 
that existed centuries ago, or even 50 years 
ago. Such events can become understand- 
able, however, if they are presented through 
media that give information in visual or 
audio format: simulated learning experi- 
ences presented in the form of dramatic re- 
enactment on audiotape, or, better still, 
16mm sound motion picture format, pic- 
torial sets of information, or 8mm single- 
concept loops. 

In centers where the inquiry method 
has been used successfully, traditional li- 
brary organization has been adapted to 
make possible the students’ independent 
search for knowledge. That is, such a li- 
brary includes not only printed materials, 
but media learning resources as well. The 
Media Learning Resource Center estab- 
lished within the Oakland (California) 


Public Schools—a learning library ar- 
ranged for individual inquiry—is a good 
example. In this resource center students 
have access to all kinds of interrelated 
learning experiences: films, recorded tapes, 
picture sets, slides, charts, maps, and 
printed materials (see Figure 1.9). The 
student is free to locate these for his own 
use, either in the library or in his classroom. 
He may take any media equipment and 
materials to his home for the weekend to 
be viewed and discussed with parents and 
friends.8 

Other examples of how such learning 
centers may contribute to the inquiry 
method are discussed in detail in Chapter 
15, ‘‘Multimedia Instructional Develop- 
ment.”’ 


The changing extraschool communication world 
nt to use new 
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8 George Noone, ‘‘Oakland Public Schools: Report 
to the 1968-1969 University of Hawaii Experi- 
enced Teacher Fellowship Program,’’ 1969. 
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FIGURE 1.9 


Students at the Sobrante Park School of the 
Oakland school system have unlimited access to 
all kinds of media-oriented learning experiences 
with which they may interact. Here a teacher 
shows two children what the tiny pictures ona 
super 8mm film look like before they view the 
film. How large a gap between the ideal of 
unlimited access and actual practice is there in 
your school? What are some of the changes that 
must be made to give all students free access to 
learning opportunities? 


o i iti 1 . An unfortu- 
nate gap still exists between this idea and 
its practice. Therefore, to try to close this 
gap—to establish further the need for 
greater use of new media learning resources 
in our schools—we now discuss communi- 
cation processes used in the extraschool 
world. 

Modern communications have made our 
word a ‘‘global village.’’? To appreciate 
this vividly, think of some of the communi- 
cation changes and innovations since 1950: 
television, voice writing, satellite visual 
scanning transmission, printing and photo- 
graphic refinements, and satellite commu- 
nications through INTELSAT (see Chapter 
12, Figure 12.1). Schoolteachers and learn- 
ers live and work in an environment 
marked by half hourly and special event 
newscasts around the clock. Information— 
political, economic, and human interest— 
comes from ‘‘everywhere’’ in ‘‘instant’’ 
audio and visual form. 

As if this were not enough to arouse 
one’s interest in how best to become in- 
formed inside the classroom, one should note 


9 This Is Marshall McLuhan: The Medium Is the 
Massage, 16mm film sound, color, 53 min., MeGraw- 
Hill, 1968. 
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the less spectacular changes in more tra- 
ditional areas of extraschool communica- 
tions. Table 1.1 shows the growth in various 
forms of extraschool media since 1950, pro- : 
jected to 1980. Most striking, of course, is 
the growth in the number of television re- 
ceivers. But the increase in the number of 


TABLE 1.1 


Trends in extraschool communications 
media in the U.S. 
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radios, though less marked, is still impres- 
sive. During the early years of television, 
there were those who predicted that it 
would cause the virtual demise of radio; 
the figures on radios show that they ob- 
viously were wrong. 

The picture-story format is worthy 
of special note as an example of the adap- 
tation of a suecessful type of extraschool 
communication for formal school purposes. 
This type of communication, made possible 
by advances in photographie and printing 
techniques, was originally introduced in 
this country in the 1930s in magazines in- 
tended for a general mass audience. Life, 
the first of this type, was followed by Look 
and other imitators; all rapidly attained 
huge circulations. In recent years, how- 
ever, the competition of television, with its 
mass appeal, has caused these magazines 
to change quite radically (or cease publi- 
cation, as a number have, including Look). 
Although they still make extensive use of 
pictures, they have generally abandoned 
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the traditional picture-story format, and 
they now include a high proportion of tex- 
tual content. In other words, they have 
been forced by huge losses in advertising 
revenues—revenues that now go to tele- 
vision advertising—to leave the mass-mar- 
ket field to television. Nevertheless, the 
picture-story technique pioneered by these 
magazines remains in effective use in pub- 
lications intended for schoolchildren. 
Briefl ; : d 
presents, in an integrated combination of 
pictures and short captions, information 
Pega semendubrabidniimend 19 

15 minutes. Magazines about current events 
which employ this technique are used by 
thousands of teachers and millions of pri- 
mary- and intermediate-grade students. 
Similar publications are read widely by 
high school students in science and social 
studies classes. The total circulation, in 
fact, of instructional magazines for both 
elementary and secondary levels is esti- 


i 


MEDIA 1950 

Total households2 43,000,000 
Total newspaper 
circulation” 52,000,000 
Total number of magazines, 
weekly, monthly, etc.” 8,000 
Radios, home and car¢ 99,000,000 
Television receivers? 10,000,000 
Motion picture theaters*® 

roofed 19,000 

drive-in 3,000 


Note: All figures rounded to nearest thousand or million. 


a World Almanac, 1950, 1960, 1969. 


b Newspaper and Periodical Directory, N. W. Ayers, 1968. 


c¢ UNESCO Statistical Yearbook, 1968. 

d World Almanac, 1950, 1960, 1969. 

e International Motion Picture Almanac, 1968. 

f Projections based on 10-year moving averages. 


1960 1970 19807 
51,000,000 62,000,000 67,000,000 
59,000,000 63,000,000 66,000,000 

9,000 10,000 10,500 
156,000,000 305,000,000 400,000,000 
55,000,000 105,000,000 200,000,000 
13,000 10,000 9,000 
5,000 4,000 4,000 


a 


mated to be more than 25 million during 
each school year. Many of these magazines, 
most of which are weekly, use picture 
stories to a ereater or lesser extent. 

Other relevant social communication 
methods, however, are not being adapted 
as effectively to school use. Extraschool 
radio communication, as measured by set 
ownership, nearly doubled during the 10- 
year period 1960-1970. Forecasters predict 
that within the 1970-1980 decade, ra- 
dio sets owned will reach 400 million. Al- 
though radio communication obviously has 
demonstrated its appeal and value in the 
social world, very few of the nation’s schools 
employ comparable audio-radio learning 
communication, even though it is a proved 
low-cost means. Exceptions are noted in 
Chapter 9, ‘‘ Audio-Cued Learning.’’ 

In 1950 the U.S. Bureau of the Census 
was so unsure of the status of television 
that a national count was barely considered 
worthwhile. The count was done, however, 
showing that in that year about 10 million 
sets were in use in the United States. By 
1960 television ownership had mushroomed ; 
55 million sets were in use. During the next 
decade, television set ownership nearly 
doubled; 105 million black-and-white and 
color sets were in use in 1970. A modest ex- 
tension of this indicates that it is highly 
probable that 200 million sets will be in 
use in the United States by 1980 (see Table 
isl Wee 

When television’s amazing growth and 
development became apparent, there were 
those who predicted that the motion pic- 
ture entertainment film would be doomed 
to a secondary role. This has proved to be 
far from the case. Indeed, the motion pic- 
ture film has demonstrated its appeal to 
the public’s need for this kind of communi- 
cation through reruns on television every 
day of the week (many of them during 
evening prime time) ; in fact, at least sev- 
eral and often as many as 20 to 30 full- 
length motion pictures are available to 
viewers in any one area in any 24-hour 
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period. As part of this trend, an increas- 
ing number of entertainment films are be- 
ing made specifically for television. Fur- 
thermore, the traditional motion picture 
theater, although experiencing a slow de- 
crease in number in this country (see Table 
11), can by no means be _ ignored. 
UNESCO’s statistics show that today the 
production of the full-length motion pic- 
ture film is a worldwide communication 
activity. The United States, which used to 
be in first place in production of feature- 
length motion pictures for theater showing, 
is now behind, as shown in this list of titles 
produced per year: Japan, 719; India, 316; 
China, 257; Italy, 245; Hong Kong, 171; 
United States, 168. 


to purchase millions _nf_comic_hoakis,_and 

no longer sleeps in-the back seat when his. 
parents. go to an outdoor theater. Also, 
most chi é ; y the 
ti . Table 1.2 shows 
how the communications sophistication of 


TABLE 1.2 
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Percentage of children who 
had begun to use each medium at each age 


our children increases year by year. (Comic 
books are discussed in Chapter 3.) 

The influence of these factors on our 
schoolchildren is very real; in fact, it has 
generated forces outside the classroom 
which seriously affect the efficiency of class- 


room communication techniques. The 
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he significance of this struggle 1s ede 
particularly clear when we consider the 
amount of time the learner spends in school 
as compared with the time he spends out 
of school under the influence of nonschool- 
oriented communication devices and mes- 
sages. The division of the child’s time (fig- 
ered on a 180-day, 6-hour-a- day school at- 
tendance schedule) looks like this for an 
average year: 


1080 hours 
4895 hours 
3285 hours 


Thus, for-every hour the student is exposed 
| a eine ay 


in-school living 
out-of-school living 
sleep (9 hours per day) 


PO a See cele Hog example, 
an outdoor-theater manager réports, ‘‘The 


Maga- Comic 

Age TV Radio zines books 
2 14 11 3 1 
3 37 20 11 6 
4 65 27 20 17 
5 82 40 33 35 
6 91 47 41 50 
7 94 53 53 61 
8 95 62 59 68 
9 96 65 62 70 
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number of young children who come in 
to see the movies—just tall enough to look 
over the back of the front seat—what im- 
pressions they get.’? And one junior high 
school teacher tells of the invasion of the 
portable radio : 


Occasionally someone answers my questions 
ina very loud voice. Then I realize— 

the student grins—and quickly removes 

the pocket radio ear plug. He has been 
listening surreptitiously to the morning 
news. It was more fascinating than I or 

the book. *‘Solid-state’’ radvos are every- 
where. Iam not always sure who’s really 
listening to me! 


Similarly, the testimony of the newstand 
operator reveals the power of comics: ‘‘ The 
new comic books are selling better than 
ever—why not? Color, action, excitement 
—hbetter than most school books. . . .’’ 
here Ve cal 
media shows no tendency to diminish (see 


Table Aly Actually, the various interfer- 


Books Newspapers 
Read Read 

to They to They 

Movies them read them read 
1 38 0 0 0 
8 58 0 0 0 
21 72 2 4 0 
39 74 9 9 0 
60 75 40 12 9 
70 (ee 73 12 44 
76 75 86 12 59 
77 75 89 12 71 


Source: New Teaching Aids in the American Classroom, Office of Education, U.S. Department of Health, Education 


and Welfare. OE 34020, 1960. 


a 


posure 
esl 


of the child who ‘‘must’’ have hi 5 
ra ; is 


(sometl 
s o sum up, the powerful and ef- 
fective demands for attention made by non- 
school media seriously challenge the com- 
munication techniques employed in the 
classroom. 

In the light of this, what are we, as 
teachers, doing for the children of the 
modern age to help them continue some of 
their communication expectations once they 
arrive in the classroom? In too many eases 
we accept these learners into our school- 
rooms and then literally shut out the rest 
of the world and its influences. Too. often 


r « 


Out-of-school communication media are 
skillfully devised to snare and hold the at- 
tention of the individual, whether he be 
child or adult; yet too often we teachers try 
our best to satisfy the natural interest and 
enthusiasm of children by using outworn 
and outmoded communication tools. 


These facts should-lead all teachers 


N c c Ss, 
1 : inistrators of schools 


The basic communication process 


N order to know the world, one should 
‘ be able to experience it fully and at first- 
hand. As we seek to lead learners into new 
fields of inquiry, we run the risks inherent 
in departing from known backgrounds un- 
less, in the process, we provide new, appro- 
priate, and dependable firsthand experi- 
ences. But, of course, as the world be- 
comes increasingly more complex, it be- 
comes increasingly impossible to provide 
children with actual firsthand experiences. 


Obviously, some compromise in the form of 
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ve realization of this situation makes 
imperative a new role for the teacher 
one in which he assumes responsibility for 
providing classroom communications that 
are adapted to the needs of the students 
and used in ways that will allow learners 
to reach the recognized goals of instruction 
successfully. In other words, the teacher 
must decide not merely to put up a de- 
fense against the forces of extraschool eom- 
munication interference; rather, he must 
decide to take active constructive steps to 
counteract these forces. 


substitute experiences must be evolved and — 


used to enable children to conceptualize 


ing. 

Yet in order to select appropriate me- 
dia which will best provide these substitute 
experiences, one must understand what is 
involved in the process of communication 
itself. The basic communications model 
shown in Figure 1.10 involves most often 
an informational or interpretive process, 
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FIGURE 1.10 


A basic communications model. What influences 
the channel of messages? 


Teacher 
and 
Students Educational 
Media 


ught of as a 
channel.’’ The message 
(stimulus) may be a statement made by the 
student or the teacher or it may be pro- 
vided in a film, chart, picture, or chalk- 
board illustration. The receiver of this stim- 
ulus reacts in some way; that is, he may 
listen or see or examine through touch or 
taste. These reactions can lead to active re- 


sponses. A question can lead to an answer - 


or suggestion ; examination of a film, speci- 
men, or object may lead to a spoken obser- 
vation or a smile; or the response may be 
no more than passing the message on to 
another student. A message communicated 
by the teacher may bring forth inter- 
ested responses from some pupils—ques- 
tions, possible answers, or suggestions—and 


nothing from others. Ideally, the communi- 


cation channel carries both messages and 
countermessages; it involves initiation, re- 


FIGURE 1.11 


— o ae 
called, “feedback.” 


This communications channel must be 
kept wide open so that informational and 
interpretive messages relating to the sub- 
ject being considered can be revealed and 
made understandable to the pupil. It is 


In an ideal learning environment, 
either within the classroom itself or outside 
the classroom—as, for example, in field- 
study situations—the communication pro- 
cess travels along a channel clear of any 
interference. Usually, the more varied and 
appropriate the sources from which mes- 
sages originate, the stronger and more 
valid are the responses and countermessages 
that occur between teachers and students 
or among students. As we have seen, out- 
of-school communications media and tech- 


Extraschool interference sometimes obstructs 
clear classroom communications. Do these 
factors affect your own teaching? 


Extraschool/ 
Interference 
Commercial and 
Entertainment 

Media 


Teacher 
and 
Educational 
Media 


Students 
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niques are often sufficiently varied and 
very appropriate to the student, so much 
so that they make a greater impact on him 
than school media and techniques (TF ig- 
ure 1.11). Obviously, however, not all bar- 
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riers to effective communication come from 
out-of-school interference: some formi- 
dable barriers—psychological ones—origi- 
nate during the interactive classroom proc- 
ess itself. 


Psychological barriers to effective teaching 


2 = eS eee 
cedures may be ineffective when they 
come up against communication barriers 
hat origi i . Our rapidly 
expanding knowledge of human behavior 
and learning has enabled us to describe 
specifically one important group of ob- 
stacles to effective teaching. Like anti- 
quated and outworn methods of classroom 
communications, psychological barriers to 
learning and teaching have certainly al- 
ways existed; however, as more and more 
research into human behavior and learning 
exposes these barriers and points to means 
of overcoming them, it becomes highly im- 
portant for the teacher to acquaint him- 
self with both the barriers and the tech- 
niques by which they may be removed. 
Thus, although these are of a different na- 
ture than the teaching-learning impedi- 
ments we have previously discussed, they 
too are subject to the teacher’s control. 

Success in classroom learning is closely 
related to the clarity and understandability 
with which messages are communicated by 
the teacher, either directly or by the infor- 
mation sources he has chosen for use. The 
educational psychologist describes this basic 
communication process as one that enables 
messages that pass between sender and re- 
ceiver to be clearly recognized and com- 
pletely understood by both. However, as 
we have said, many psychological barriers 
may lie in the channel area; some are 
caused by outside-of-school conditions 
(home life, ete.), but others arise from 
conditions generated within the classroom 
itself. 


The teacher bears the burden of achiev- 
ing clarity in classroom communications; 
thus he must always be alert for recog- 
nizable ‘‘interference’’ or ‘‘noise.’’ The 


ence possibilities, but also know the means 
by which a clear channel of communication 


may be established and maintained with ~ 
effici i e only one who 
. ; 

res. As long as messages are 
transmitted with clarity, unchanged or 
uninterrupted by interfering factors, pupil- 
teacher communications will proceed effi- 
ciently. 

Experience indicates, however, that 
many changes do occur as the messages 
presented by a teacher—or through the 
media chosen by him—pass to and are in- 
terpreted by the pupils. As a result, class- 
room learning experiences are frequently 
so altered as to lower the general efficiency 
of instruction. As indicated in Figure 1.12, 
the clarity and understandability of the 
messages transmitted and received in a 
classroom depend on the avoidance of the 
following five, often overlooked, barriers to 
effective classroom communication: verbal- 
ism, referent confusion, daydreaming, 
limited perception, and actual physical dis- 
comfort. 


Verbalism 
against annoying stimuli. Most of us have 


FIGURE 1.12 


Psychological barriers obstruct efficient class- 
room communications, in addition to extraschool 
interference. What are your experiences with the 
realities of these barriers? 


Extraschoo/ 
Interference 
Commercial and 
Entertainment 
Media 


Teacher 
and 
Educational 
Media 


Students 


Psychological 
Barriers 
Verbalism 
Referent Confusion 
Daydreaming 
Limited Perception 
Physical Disco 


found ourselves in a noisy committee ses- 
sion or a gathering at which almost every- 
one speaks at once and makes continuous 
demands for our attention. In such situa- 
tions, we discover how amazingly simple it 
is to shut out psychologically unwanted 
noise or unattractive appeals for atten- 
tion. We concentrate our mental attention 
on what is interesting and desirable—a 
stimulating private conversation or a point 
of agreement taken by a fellow committee 
member. On occasion, we may completely 
‘shut out’? unwanted audio stimulation, 
letting our mind occupy itself with 
thoughts of pleasanter experiences we have 
had elsewhere. 

Similarly, many learners in the class- 
room find it very easy literally to ‘“tune us 
out’? when our teaching approach becomes 
too repetitious, ‘‘noisy,”’ uninteresting, or 
unattractive. Experienced teachers report 
that continued use of any one kind of de- 
vice or stimulus results in its decreasing 
efficiency. Certainly the learning efficiency 
of words actually declines as more and 
more words pour forth endlessly. Just as 
a muscle tires when overused, so interest 
and attention lag before a never-ending 
barrage of words. As one seminar partici- 
pant reported: 


During the first five or six weeks of school, 
pupils listen to me. They seem very in- 
terested in my descriptions and directions. 
Then comes a curious change. As week 
follows week and more words follow 

more words, interest lags and finally even 
I realize that it is time for a change, a 
change in the methods I use to get across 
the ideas I so urgently seek to teach. 


And many a guidance counselor has run 
into such pupil complaints as the follow- 
ing: 

Counselor: You were telling me you can’t 
get interested ? 

Pupil: If you were in the classroom, you’d 
know what I mean. It’s just talk, 
talk, talk. Every once in a while there 
is a big shout, ‘‘Listen, listen to me, 
while I explain again.’’ He’s always 
telling us to listen. I try to listen—but 
it’s always just more words, words, 
words. 


Further, it has been demonstrated re- 
peatedly that unless learning experiences 
are within the learner’s interest and com- 
prehension levels, little or no progress is 
made toward achieving goals. The teacher 
knows from experience that he must be 
aware of the learner’s readiness to accept 
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TABLE 1.3 


cr SN 


Estimated number of items of audiovisual 
materials and equipment owned by 
U.S. public schools, July 1969 


Selected equipment 


Screens 919,000 
Record players 698,000 
Earphones 576,000 
Overhead projectors 453,500 
Slide and filmstrip projectors 426,000 
Tape recorders 320,000 
16mm projectors 251,000 
Learning carrels 171,000 
Slide or filmstrip viewers 163,000 
Reading devices 98,600 
Opaque projectors 91,600 
Transparency makers 71,200 
8mm projectors 58,600 
35mm slide cameras 27,200 
Rear screen projectors . 22,200 
16mm cameras 14,100 
Drymount presses 11,750 
8mm cameras 7,200 
Microprojectors 6,180 


Selected materials 


Filmstrips 21,700,000* 
Still and flat pictures 12,400,000 
Disc recordings 7,200,000 
Overhead transparencies 5,230,000 
Maps and globes 4,200,000 
2-by-2-inch slides 2,400,000 
Tape recordings 2,020,000 
16mm films 1,315,000 
Reading programs 336,000 
8mm films 104,000 


Source: Loran C. Twyford, New York State Education 
Department, 1969. 

Note: The total number of public schools operating in 
1969 was estimated at 92,500. 
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planned learning experiences. Yet many 
pupils have not been adequately prepared to 
meet the excessive verbalism with which the 
school typically communicates information. 
It has been found that, particularly among 
the lower socioeconomic strata of our pop- 
ulation, a large number of children have 
received their preschool training from par- 
ents and others in the home who themselves 
have limited verbal ability. Thus, unac- 
customed to the barrage of words that 
pours forth from the teacher and that con- 


fronts them in their readers and textbooks, 
these children are not equipped to compre- 
hend the teacher’s endless verbal messages. 
In short, excessive verbalism can no longer 
be condoned, particularly in today’s world 
of communication, which offers much more 
effective alternatives. 

Excessive verbalism, therefore, may 
create a psychological barrier that can 
seriously interfere with effective classroom 
communication. To alleviate this problem in 
planning continuing classroom experiences 
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in the language arts, the social studies, sei- 
ence, and mathematics, one may draw from 
a variety of instructional materials which 
use the best of the communications tech- 
niques to transmit a great deal of solid 
subject content. These include sound mo- 
tion picture films, models, specimens, film- 
strips, charts, diagrams, tapes, records, 
transcriptions, television, and many others, 
all of which will be discussed at length later 
in this book. Most public schools already 
have much of the equipment and many of 
the materials needed by a teacher who 
wishes to improve his communication tech- 
niques (see Table 1.3). Furthermore, a 
teacher should remember that he can make 
use of educational media and equipment 
even more effectively by allowing his stu- 
dents to take part in selecting, using, and 
interpreting modern instructional ma- 
terials. The extension of teaching tech- 
niques to include a variety of audiovisual 
materials and equipment chosen by the 
teacher in itself increases student interest 
and attention. Nevertheless, student par- 
ticipation in choosing and using such com- 
munication aids makes it even more likely 
that the disinterest and boredom that result 
from monotonous teaching techniques will 
be overcome (see Figure 1.13). 


FIGURE 1.13 
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Referent confusion 
It is natural for us, in the absence of ade- 
quate background experiences, to turn au- 
tomatically to seemingly related experiences 
for help in understanding something new, 
hoping to draw conclusions that may then 
apply to the new problem. When such ref- 


Referent confusion can best be illus- 
trated by examples; for instance, a teacher 
was explaining to a group of students in 
the southwestern United States a unit 
which had to do with beach and sea ani- 
mals. ‘‘How many of you have seen a sea 
horse?’’ asked the teacher. ‘‘ What are some 
of its characteristies—color, size, and tex- 
ture, for example? From your general in- 
formation about sea animals, fish, and erus- 
taceans, can you make a guess?’’ A pupil 
volunteered the thought that a sea horse 


The children have searched, inquired, and 
learned. Now they happily present evidence of 
their new-found understandings and concepts. 
What types of learning resources do you think 
have probably been made available to individual 
members of this group? 


must be a swift, powerful animal capable 
of predatory raids on other sea creatures. 
As the teacher continued questioning, it 
was revealed that the student, not having 
had any firsthand experience with sea 
horses, quite naturally drew on past experi- 
ence with creatures of the nearly similar 
name—‘‘horses.”’ 

In another classroom, the word ‘‘ta- 
rantula’’ was being explored. A pupil had 
come across it during his reading and had 
raised the question of its structure, size, 
and deadliness. Other learners, not having 
had any firsthand experiences with the 
creature, made estimates of its size—which 
varied from inches to feet—and invented 
qualities of size and function which not 
even this remarkable creature could live up 
to. When the teacher then displayed a 
specimen tarantula, the enthusiasm with 
which the learners corrected their impres- 
sions was delightful to see. 


ion is common in read- 
‘mg. An author atte 1S 


meaning by choosing a series of words 
which describe experiences he seeks to re- 
create in the imagination of his readers. 
Yet how can he be sure that the reader 
will have similar, or even nearly similar 
background experiences and resulting un- 
derstanding when he attempts to interpret 
the words that the author has chosen? In 
similar fashion, a teacher attempts to de- 
scribe an experience in appropriate words. 
However, as these words are heard and in- 
terpreted by 25 pupils, is there any reason 
to assume that the backgrounds of each of 
these 25 pupils are as uniform and as de- 
pendable as that of the teacher who has 
chosen words based on his individual ex- 
perience ? 


site : letelyadif 
ferent interpretations, In this way, a whole 


set of communication interference factors 
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is created. Indeed, it is usually the case 
that the pupils draw on their own experi- 
ences that are related to but often much 
different from those of the teacher and, 
consequently, the interpretations the pupils 
are likely to evolve are colored if not al- 
together confused. 

No teacher can ever be entirely sure 
that the words he chooses to describe an 
idea or a process will convey adequate 
meaning to every one of his students. Each 
student’s unique background influences his 
interpretation and understanding in a 


pil. For example, on crossing the state line 
into Vermont, a geography teacher’s son. 
expressed great surprise at seeing forests 
of trees instead of the never-ending ‘‘for- 
ests of chimneys’’ which he had read char- 
acterized heavily industrialized New Eng- 
land. And a second-grader reported that 
she had ridden up and down on an ‘‘alli- 
gator’’ (meaning escalator or elevator) 
while on a field trip. A high school student 
was incensed when his grade in English 
was lowered because he quoted Poe’s fa- 
mous line as ‘‘Quoth the Raven neverthe- 
less.’? Such misstatements made by pu- 
pils are, in most cases, caused by referent 
confusion. 


Daydreaming 


hi xpe 

Often these are more interesting, more ex- 
citing, and thus more preoccupying than 
those that are identified with classroom ae- 
tivities. An introspective ‘‘playback’’ of 
last Friday’s television thriller or a week- 


FIGURE 1.14 


Reputation: a quiet, well-mannered child—a 
“good” pupil. What in-school or out-of-school 
thoughts might be responsible for this somewhat 
detached look? 


end movie or the reconstruction of scenes 
from a comic magazine can completely 
override a pupil’s attention to classroom 
discussion or text assignments. For, in 
daydreaming, the strongest, the most im- 
mediate, or the most completely understood 
sequence of experiences crowds out the less 
interesting and the not-so-well understood. 
Classroom experiences that depend too con- 
sistently on verbalism, for example, may 
be completely rejected, with daydreaming 
as the inevitable result. 

Daydreaming is thus a remarkable de- 
fensive device by which the pupil can pro- 
tect himself against the tedium and bore- 
dom of a humdrum classroom environment. 
Many pupils are remarkably adept at it; 
some can even smile pleasantly in seeming 
classroom attention, while actually they 
are escaping into their private thoughts. 

a 


(Figure 1.14). 
Nevertheless, daydreaming obviously 
interrupts a pupil’s association with the 
stream of information communicated in the 
classroom and thus completely thwarts 
learning from planned classroom activities. 
The alert teacher is aware of those stu- 
dents who have a tendency to daydream ; 
rather than trying to take punitive meas- 
ures to prevent it, however, he searches for 
classroom-generated causes of such _be- 
havior. Certainly the daydreaming bar- 
rier can be lessened or obliterated through 
increasing the understandability and in- 
terest level of classroom communication by 
using techniques such as those discussed 
in the following chapters. 


Limited perception 

The expressions ‘‘Do you see?’’ and ‘‘Do 
you understand?” have become virtually 
synonymous. Although strictly speaking, 
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of course, the words ‘‘see’’ and ‘‘under- 


stand’’ refer to different psychological pro- 
cesses, it is not by accident that the former 
is often used in place of the latter in every 
day conversation. This characteristic of 
‘““seeing’’ what one understands has to do 
with the cognitive (intellectual) aspects of 
perception rather than with the physiologi- 
eal acuity of seeing and hearing. Most stu- 
dents have normally functioning sensory 
mechanisms. Nevertheless, the effects of 
these mechanisms are influenced by certain 
psychological aspects of understanding the 
meanings of perceived data and of learn- 
ing, aspects that warrant further discus- 
sion. 

Psychologists have often pointed out 
that we receive through our sensorimotor 
apparatus a great deal more than we are 
aware of. W ision at any 
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given moment, for example, lie many mor 
objects than we consciously perceive. This 
limitation of conscious perception is con- 
nected with the intellectual aspects of per- 
ceiving; it has little to do with the me- 
chanical ability to take in sensory data. 
It is well known that appropriate 
training can increase both visual and audi- 


. It is possible 
to more than double a student’s ability— 
indeed, anyone’s ability—to acquire fac- 
tual information from an_ experience 
through just such appropriate training. 
Reading-improvement programs offer a 
good example of the principles by which 
the intellectual field of perception may be 
widened. Ordinarily the eye span—that is, 
how much a person ‘‘sees’’ instantaneously 
of a word, a group of words, or a line— 
directly affects the speed and comprehen- 
sion with which he reads. Most people can 
train themselves to increase their visual 
recognition span, and hence their speed of 
reading, without loss in comprehension. 

There are various ways to accomplish 
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this. In one effective method, the pupil pro- 
gressively limits the time he takes to recog- 
nize a printed word or phrase. Or he in- 
creases the length of the word or phrase he 
ean recognize in a fixed interval of time. 
Another method of increasing one’s skill 
in seeing is to organize one’s visual grasp 
or perception into units. The airline pilot 
has trained himself to sweep his eyes across 
the instruments, systematically focusing on 
each instrument in sequence. Next he moves 
his field of vision across the horizon of the 
sky, perhaps following a figure-eight line 
of sight so as to include sky areas above 
and below the horizon, and from extreme 
left to right. All of this is carried out sys- 
tematically and at precalculated time inter- 
vals so that the pilot may note immediately 
any changes in flight conditions, approach- 
ing aircraft, radar signals, or warning and. 
all-elear light signals. The bus driver has 
a similar visual perception routine to fol- 
low. 

Several techniques have been developed 
which have also improved the ‘‘seeing’’ 
efficiency of pupils. One teacher assembled 
his pupils outside a hardware store window 
and instructed one third of them to observe 
as many objects as possible as they walked 
by and then to record their observations. 
The pupils in the next third were also in- 
structed to record the objects they noted 
as they walked by the window, but, in 
addition, they were told to classify their 
perceptions according to large and small 
objects. The last third were told to walk 
by the window, to note the objects, to 
classify them, and then to sweep the win- 
dow area twice according to the lower and 
upper halves. This last group recorded 
more than twice the items reported by the 
first group and half again as many as had 
been noted by the second group. In such a 
way, the span of awareness can be ex- 
panded, 

When proper listening and viewing 
techniques are made as much a part of the 
study situation as is consideration of con- 


tent, there is a notable increase in the 
amount of information that pupils can ob- 
serve and understand. 


Physical discomfort 


ne. Yet for decades little 
or no attention was given to the physical 
comfort of the student in the classroom. 
What thought was given to physical condi- 
tions at all tended to be expressed as the 
dictum, ‘‘ Learning is a painful process any- 
way, and some discomfort is good for the 
pupil.’’ In contrast, private industry has 
come to recognize that comfortable and 
efficient working conditions have a definite 
economic value; witness the many new 
office buildings with their striking interior 
decor, air conditioning, soundproofing, car- 
peting, and lighting systems that can be 
precisely controlled to supplement—or re- 
place—the available natural light. Chatting 
with her colleagues over lunch, one teacher 
remarked to them, ‘“‘T’ve just transferred 
my checking account to the new bank. I 
like to do business there—air conditioning, 
wonderful acoustics, and the decor of the 
interior—just beautiful.”’ 


Thotact—that_the need for comfort. 
lies to class- 


has-been. generally acknowledged only in 
recent years. In other words, the modern 
classroom must be thought of as providing 
a comfortable environment for learning. 
One expert put it this way : 


Classrooms must be carefully remodeled 
for comfort and pleasantness. The new 
concept of a learning laboratory instead of 
a classroom for reluctant learners has a 
number of merging characteristics: 

1 It must be air conditioned in order to 
assure greater physical comfort for 
tense, frustrated learners. 

2 The floor should be carpeted for 
improved acoustical effects. 
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3 Color is important and decor makes a 
notable difference to apathetic stu- 
dents who have been carelessly edu- 
cated through indifferent attention 
to their requirements.?° 


The classroom environment should also be 
characterized by light control that permits 
the use of projected materials ; temperature 
control that encourages mental alertness ; 
acoustical treatment that deadens reverber- 
ations and permits speaking and listening 
in comfort. The temperature and acoustics 
particularly should be automatically con- 
trolled. 

Specific planning of the physical facili- 
ties that are best suited to effective class- 
room communications will be considered in 
detail in later chapters. It is worth mention- 
ing briefly here, however, some important 
developments that have become increasingly 
widespread in : Class- 


ij gfiiaaensotoretotmteniniamnanimactials 
Colleges and universities are constructing 


entire centers devoted to audiovisual learn- 
ing. Universities are applying the results of 
research by building lecture rooms designed 
to capitalize on the benefits of using the 
new communications media. For example, 
the auditorium building shown in Figure 
1.15 incorporates many of these innova- 
tions, permitting the selection and use of 
any needed combination of media: slides, 
films, projectuals, tapes, and others. 

The task of the teacher to communicate 
is of prime importance. To attempt to com- 
municate without taking into account the 
factors that interfere with efficient com- 
munication in our classrooms, however, is 
to court disaster. 


10Dr, Frank Brum, Atlantic City Education 
Seminar, Carnegie Corp., Honolulu Advertiser, 
p. Bl, February 27, 1965. 


FIGURE 1.15 


An outstanding example of a multimedia facility 
is the Forum Building at Pennsylvania State 
University. This building was specifically planned 
to provide a functional learning environment for 
large groups through visual media and the 
maximum use of technological innovations, 

(a) As the plan shows, the circular building 
contains four wedge-shaped auditoriums, each 
seating almost 400 students. Four different 
presentations may be projected simultaneously 
from four clusters of equipment in the central 
core to four rear-projection screens, each facing 
into one of the auditoriums. Each cluster consists 
of a 16mm sound motion picture projector, two 
2” X 2” slide projectors, and two 312” x 4” 

slide projectors. The building is also equipped 
with four television projectors, audio mixers, 
amplifying units, audio recorders, and overhead 
projectors. Various types of lighting are avail- 
able, including spotlights and fluorescent lamps. 
Chalkboard instruction is possible at any time: 
when an auditorium is dimly lighted, the 
instructor uses ultraviolet light and fluorescent 
chalk. (b) In one of the auditoriums, an instructor 
is using one slide projector to present a specific 
learning experience; next, he may use two 
projectors simultaneously. Below the rear- 
projection screen is the chalkboard. A roll-down 
front-projection screen for use with an overhead 
projector is mounted above the chalkboard. 

(c) Within the central core, the film and slide 
projectors are positioned above the rear- 
projection screens. The television projectors on 
the floor present live studio teaching, videotape 
recordings of various kinds, or off-the-air tele- 
casts on the screens. (d) Carefully worked-out 
media experiences are “triggered” by the 
instructor as he operates the podium controls 
that activate the projectors. (e) The cross- 
section diagram shows how each cluster of 
equipment projects images on the screen across 
from it. In the level below, instructors prepare 
and store their instructional materials. 
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The toll of inadequate educational communications 


EAR the little village of Clam Lake in 

northern Wisconsin, there has been in- 
stalled for use by the U. 8S. Navy a remark- 
able underground antenna that can trans- 
mit signals over long waves. Because these 
waves pulsate very slowly, they are so far- 
reaching that the signals they carry can 
penetrate the depths of the ocean. This 
means that instantaneous communication 
is now possible with deep-running atomic 
submarines—submarines cruising at depths 
that used to cut them off from all communi- 
cation with the surface. Thus one techno- 
logical leap has extended man’s range of 
communication through hitherto impene- 
trable barriers. 

By contrast, what goes on in the 
schools?) How extensively is man’s tech- 
nological and psychological knowledge used 
there to break through the barriers to com- 
munication discussed in the previous sec- 
tion? In many schools across the United 
States, more than half of the school day— 
58 percent in elementary schools and 53 
percent in secondary schools, to be exact— 
is devoted to instructional experiences and 


pupil responses that depend on verbal stim- 
uli. a 
spent heeding the words of the teacher. 
Nevertheless, when a number of school- 
teachers were asked which language skill 
they judged the most important to teach, 
only 16 percent of them said they thought 
listening was essential. Similar conelu- 
sions were reached in another study : learn- 
ers still acquire most of their information 
through reading.” 


Thus we are led to a basic question: 


11 ‘“Tistening,’’? Encyclopedia of Educational Re- 
search, 4th ed., Macmillan, 1969, p. 747. 


12 William S. Gray, ‘‘The Sociology of Reading,’’ 
Encyclopedia of Educational Research, 3rd ed., 
Maemillan, 1960, pp. 1088-1095. 


How much time is spent each day in see- 
ing and responding to media-related learn- 
ing experiencies—experiences presented in 
ways that even to a small degree reflect 
the sophistication that has been achieved in 
the out-of-school world? The answer to the 
question obviously is: ‘‘too little time.’’ 
We must then ask another basic question : 
How soon will the schools begin to make 
adequate use of the many kinds of infor- 
mation communications that already exist 
—the kinds that enable them to transmit 
certain desired concepts and understand- 
ings effectively to learners as they seek their 
places in the present and future world? 
This question, unfortunately, is difficult to 
answer. But it must be answered. More and 
more people agree that because the schools. 
are not heeding the message of the current 
communications revolution, they are lter- 
ally driving from their classrooms large 
numbers of students who otherwise would 
continue their formal education. These stu- 
dents driven from classrooms are the 
‘“dropouts.”’ 

The authors strongly believe that 
though there are many reasons for school 
dropouts, high on the list is the impasse 
created when the extraschool communica- 
tion experiences of learners collide with 
the antiquated and unchallenging teaching 
methods that are still used in far too many 
classroom. It is unrealistic to expect the 
learner who is in tune with worldwide in- 
tercommunication of sight and sound to 
perform with interest and consistent atten- 
tion in a classroom dominated by tradi- 
tional verbal and printed communication 
techniques. Every time a student drops out, 
those responsible for the conduct of teach- 
ing must look to themselves as the only ones 
who can analyze the reasons—the only ones 
who can suggest constructive ways to cor- 
rect the deficiencies in communication that 
inevitably are among the reasons. 

Although there have been great gains 


in the last 20 or so years, the statistics on 
dropouts nevertheless are alarming. For 
example, in 1967, 23 percent of those stu- 
dents who had been enrolled in the ninth 
grade earlier had dropped out of school be- 
fore graduating from high school. If any 
business or industry discovered that nearly 
a quarter of their services or products 
were ineffectual or defective, one can easily 
imagine what would happen. At the very 
least, an immediate meeting of the board of 
directors would be ealled, and the funda- 
mental procedures and processes would be 
closely questioned, thoroughly analyzed, 
and then changed. Obviously, this is not 
the case with the public schools; for what- 
ever reasons, the lag in making widespread 
and concerted efforts to deal with this 
alarming dropout rate continues. 

An analysis of the characteristics of 
more than a million high school dropouts 
showed that IQ is not the factor it once 
was thought to be. The following figures 
were reported for this group: 


IQ of 80 and less—18 percent 
IQ of 80 to 89—14 percent 

IQ of 90 to 109—47 percent 

IQ of 110 and above—11 percent 


It has been pointed out repeatedly 
that the single most important resource any 
country possesses is its youth. Many people 
have also pointed out that unless this group 
in our country acquires a full understand- 
ing of their role in the ongoing society, 
great sociological upheavals may be ex- 
pected. Many sociological changes are nec- 
essary in our society, but if they come 
about only as the result of upheavals, they 
are likely to be neither lasting nor effec- 
tive, and the upheavals themselves are 
likely to cause grave damage to our social 
structure and institutions. Leaders are 
needed who advocate constructive changes 
but who also work to bring them about 
through accepted democratic, nonviolent 
procedures. Such leadership roles usually 
are expected to be taken by those from the 
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higher IQ groups; indeed, they usually are. 
This brings us back to the dropouts and a 
searching question that must be asked: 
What do educators have to say when they 
are confronted with the report that 11 per- 
cent of a large group of dropouts had IQs 
of 110 or above? 

It is hard for anyone to explain or 
justify the fact that about 1 in each 10 
dropouts is probably of superior intelli- 
gence—a potential leader. Nevertheless, 
there are several well-known and logical 
explanations to account for dropouts in 
general. When teachers are asked why stu- 
dents drop out, they give a number of 
reasons. For one thing, there are economic 
pressures. It is true that often one’s time 
and energy may be put to immediate finan- 
cial use by dropping out of school. On the 
other hand, as economists point out, the 
economic advantages of staying in school 
are great—two and three times the expected 
life-span earning power of the dropout. 
Guidance counselors report, on the basis 
of interviews with students, that boredom, 
daydreaming, and classroom discipline 
problems are among the principal impedi- 
ments to good adjustment to classroom 
work. Teachers know, of course, that such 
frustrations severely obstruct the educa- 
tional process and greatly increase the 
temptation to drop out. 

One investigator recently attempted 
to describe the typical dropout in terms of 
a case history : 


Mike’s problems seemed to have begun 
when he failed first grade and then eighth 
grade. Since that time, he has changed 
schools frequently, he is often tardy, and 
his attendance has been irregular, with his 
excuse usually being vague illness. His 
performance has consistently been below 
his potential, and most of his grades have 
been below the average. Mike seems to have 
feelings of not belonging ; he rarely partici- 
pates in extracurricular activities. His be- 
havior has required disciplinary measures. 


Mike’s case is descriptive of noninvolve- 
ment in the ongoing nature of instruction. 
Quite obviously, he has found little to chal- 
lenge his interest and few reasons for tak- 
ing any initiative. One who observes such 
behavior realizes that there has been a 
twofold failure: the goals of teaching and 
learning have not been successfully com- 
municated to the student; nor has he been 
confronted with the kind of learning ex- 
periences that will challenge his interests. 
Often, when remedial work is under- 
taken, the learner is given the opportunity 
to individualize his search for informa- 
tion; he is confronted with a wide variety 
of learning experiences, including 16mm 
films, picture sets, charts, diagrams, maps, 
slide sets, tape-recorded information. The 
inevitable result is a quickening of interest 
in learning as such. Most teachers realize 
that the repetitious use of single stimuli 
may quickly produce disinterest and bore- 


a Because communica- 
tion techniques available today are so 
varied, it is unthinkable for a teacher to 


FIGURE 1.16 
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delay the introduction of new and effective 
techniques and materials. The influence of 
the knowledge explosion has brought dra- 
matic changes in textbook publishing. These 
changes include increasing varieties of text 
materials, some of which appear in new 
formats, including paperbacks; cluster sys- 
tems or series of related books, programed 
materials, and texts; and texts that rely on 
accompanying prerecorded audio materials, 
filmstrips, or picture sets. All of this is to 
the good. 

As the variety of materials used in- 
creases, many textbook publishers have cre- 
ated subsidiary divisions that are explor- 
ing and creating programs that interrelate 
text materials with teaching tapes, lan- 
guage laboratory materials, film and 
filmstrip sets, programed instructional 
materials, and series of 8mm and 16mm mo- 
tion picture films. Supported by the find-~ 
ings of researchers called ‘‘new media ex- 
perts,’’ publishers now produce multimedia 
learning materials that are ‘‘packaged”’ 
with textbooks and other educational read- 
ing materials. Thus sets of films and film- 
strips are produced to accompany tape- 
recorded materials and taped materials are 
produced to accompany textbooks. Such 
multimedia learning packages or learning 


Such media materials as these make it possible 
to provide the interrelated experiences through 
which students can use the inquiry method. 
Depending on the nature of the learners’ goals, 
the appropriate experiences are audio, visual, or 
tactile, or combinations of these. When the 
learner can have such multimedia experiences, 
he is free to move at his own pace toward 
achieving his self-known goals of investigation. 
To what extent are such opportunities available 
to the pupils with whom you work? What barriers 
might prevent you from giving this kind of 
learning experience opportunity to your pupils? 


kits (see Figure 1.16), when used in their 
entirety, make it possible for the learner to 
respond to an interrelated series of media 
and verbal learning experiences which have 
proved to be highly productive. All of these 
developments have come about largely be- 
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cause it has been found that in multimedia 
learning, each experience, provided that it 
is appropriate and needed, adds to and 
reinforces those that have preceded it and 
that each experience prepares learners for 
and thus reinforces the next one. 


Some media research generalizations 


HOUSANDS of research studies in media- 

learning relationships have been car- 
ried out since 1955. The work of summar- 
izing the accumulated studies has been 
undertaken by a number of scholars, in- 
cluding Dr. William Allen, University of 
Southern California; Dr. Wilbur Schramm, 
Stanford University; Dr. Ray Carpenter ; 
Dr. Loran C. Twyford, New York State 
Education Department. 

A systematic overview of the results 
of media research supports such generali- 
zations as the following nine :18 


Generalization 1 

The carefully planned classroom use of ap- 
propriately selected 16mm and 8mm teach- 
ing films can lead learners to greater ac- 
quisition of information, understanding, 
and concepts, identifiable with recent and 


13 The terms ‘‘audiovisual materials,’’ ‘‘instruc- 
tional media,’’ and ‘‘educational media’? are syn- 
onymous. The term ‘‘media’’ includes all three of 
these terms and therefore now usually refers to the 
broad range of audiovisual materials, programed 
instruction, and television. The use of this term 
in this way is supported by Standards for School 
Media Programs (1970), a joint publication of 
the American Association of School Librarians and 
the Association for Educational Communications 
and Technology. More specifically, ‘‘media’’ thus 
refers to films, filmstrips, recordings, posters, maps, 
charts, and flat pictures, as well as the newer media 
learning materials and methods discussed in later 
chapters, such as programed materials, television, 
remote-access retrieval systems, computer-assisted 
instruction, ete. 


accepted curriculum plans and statements 
of goals. 


Generalization 2 

The carefully planned classroom use of 
appropriately selected graphic materials— 
including charts, diagrams, graphs, flat 
pictures, and combinations of these—gives 
to pupils increased conceptualization and 
understanding, that is, more than they 
usually gain from verbal explanations. 


Generalization 3 

The carefully planned use of appropriately 
selected audio materials—including rec- 
ords, transcriptions, prerecorded tapes, and 
tape modules—significantly and effectively 
helps pupils to achieve sought-after learn- 
ing goals, particularly in social studies, 
language arts, and foreign languages. 


Generalization 4 


The carefully planned and systematic class- 
room use of educational television can ac- 
complish significant increases in learning, 
particularly in foreign languages, social 
studies, science, and mathematics. 


Generalization 5 


The carefully planned use of projected still 
images—including slides and _filmstrips, 
particularly when integrated with support- 
ing verbal instruction and explanations 


available either in print or in audio-re- 
corded format—can help learners to ac- 
complish significant increases in learning 
associated with social studies, science, lan- 
guage arts, and industrial education. 


Generalization 6 

The carefully planned use of appropriately 
selected models, specimens, and realia can 
bring pupils to levels of insights and un- 
derstandings of relationships and processes 
in mathematics, social studies, and science 
above and beyond those possible through 
verbal explanations. 


Generalization 7 

Programed instructional learning  par- 
ticipated in by pupils who are compatible 
with the demands of the process produces 
significant and accelerated learning out- 
comes. 


Generalization 8 

Individualized learning modules can be 
devised which permit learners to proceed 
at their own pace and learn significantly 
more information through self-tutorial in- 


Some trends to be explored 


EB have discussed some of the recent 
W developments that are drastically ate 
feeting education in the United States: 
more and more pupils to teach; more con- 
tent to learn; the necessity to adapt extra- 
school communication developments to 
school use; the application of educational 
communications research to school use. Ed- 
ucators have developed systematic proce- 
dures for attempting to handle the new 
tasks these developments obviously involve. 
The changing manner of meeting these 
tasks may be described in terms of two basic 
media utilization trends : 
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volvement than if they were bound to keep 
to the pace ¢ * large-group instruction. 


Generalization 9 

The interrelated use of media selected in 
terms of goals to be achieved facilitates 
learning outcomes which reflect with sig- 
nificance the reinforcing effect of such 
multimedia learning systems. 

To sum up, by means of carefully se- 
lected and wisely used instructional media, 
learning experiences may be created that 
ean be used with each other in an interre- 
lated way so as to achieve reinforcing 
effects in the mind of the learner. Such 
procedures are discussed and described in 
the following chapters. These procedures 
have been and will be referred to by a va- 
riety of terms: ‘‘multimedia instructional 
development,’’ ‘‘multimedia learning sys- 
tems,’’ or ‘‘media learning systems.’’ Of 
these terms, we prefer ‘‘multimedia in- 
structional development’’; this term, in 
fact, is the title of an entire chapter (Chap- 
ter 15) devoted largely to a discussion of 
actual examples of the achievement of 
such interrelated organization of learning 
experiences. 


Trend 1—using media to communicate 
information and using teachers to teach 


In the light of the increasmg and more 
sophisticated use of audiovisual or educa- 
tional media learning materials, the teacher 
no longer should consider himself the sole 
source of information in the classroom. 
Media have proved beyond all doubt their 
ability to communicate appropriate content 
information with efficiency. The result is 
that the teacher now has time to teach; he 
has time to plan, arrange, and evaluate; 
even more important, he has time to en- 
courage and counsel pupils. 


The teacher-visitor looked up from 
the pupils’ guide to content learning objec- 
tives which he had been studying. 

‘“You’ve taken all the mystery out of 
teaching,’’ he exclaimed to the teacher. 
‘You've listed openly all that the students 
want to achieve. You even describe where 
the information is—prerecorded tapes, film 
loops, models, and specimens. What’s left 
for the teachers to teach ?’’ 

The teacher smiled and then started 
to reply. 

““Let me explain my concept of teach- 
ing,’’ he began. He waited for his visitor to 
nod assent and then continued. ‘‘Teaching 
is helping the learners decide, with sug- 
gestions from me, what they wish to ac- 
complish—what their goals will be. For ex- 
ample, in this unit on ‘Ocean Life Along 
the Shore,’ it’s all stated right here.’’ He 
pointed to the goals listed. ‘‘We worked 
out these goals at the very beginning— 
the pupils and I—and later we may add or 
discard some.’’ He turned to the next page. 
““Here we’ve tentatively decided what 
learning experiences we need if we really 
expect to accumulate enough information 
to make judgments, draw conclusions, or 
formulate generalizations about life in the 
tide pools.’’ He paused. 

The visitor studied the two pages. He 
examined the ‘‘experiences needed’’ list 
and noted the information source experi- 
ences suggested: Visit the shoreline at low 
tide to collect tide pool specimens; study 
the film Carnival of the Sea; study the 
8mm film loops Coral Colony and Sea Hare 
and Mollusks; examine specimens of dia- 
toms; listen to prerecorded tapes in Life in 
the Tide Pools, Anatomy of a Coral 
Tueef es. 

‘‘Why, what’s left for the teacher? 
When do you lecture?’’ the visitor asked 
eagerly. 

‘‘What’s left for the teacher?’’ the in- 
structor repeated, smiling; then he an- 
swered the question: ‘‘A dozen searches 
to help organize, a hundred half-truths 
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and discoveries to help straighten out, 
planning further searches with the few 
who want to dig deeper on their own, keep- 
ing others ‘inventing’ new ways of using 
their new-found information or reporting 
it to their classmates.’”’ 

‘Yes, I agree with you. There are very 
effective new ways of communicating in- 
formation, And I ean see there still is 
plenty left for a good teacher to do. But 
what about you? You’ve spent years study- 
ocean science and marine biology, so I 
should think it would be pointless for you 
to use all these other ways to communicate 
information when you’re teaching a unit 
like this one that deals with your own spe- 
eialty.”’ 

‘““Of course I constantly use my con- 
tent knowledge as I plan with students and 
evaluate their work. And I can do that 
with ease when the unit relates to marine 
biology. But in that area, as in all science 
areas, I gratefully rely on learning ma- 
terials for the actual communication of in- 
formation. For instance, with words I 
can’t possibly convey the motion and color 
of reef life the way a well-made 16mm 
sound motion picture film can. My patience 
wears thin after I’ve explained the life 
eycle of the coral polyp for the fifth time 
—and some learners need such repetitious 
explanations! But an 8mm continuous loop 
film can provide an exact and dependable 
explanation endlessly. Instructions which 
I record on tape and evaluate before giv- 
ing them to students are much more ecer- 
tain to convey meaning about an experi- 
mental procedure for studying diatoms 
than my repeated, on the moment, verbal 
explanations.”’ 

The instructor paused to note the re- 
actions of his visitor, then continued. ‘‘It’s 
been a new experience to select and use 
new learning materials to present informa- 
tion—and I haven’t escaped guilt feelings 
—the feeling that I should be ‘teaching it 
all myself.’ But I’m convinced now that 
information as such can be learned depend- 


FIGURE 1.17 


The relative roles of the pupils and teacher in the 
five steps of media learning and the roles of 
media and the teacher in helping children 
achieve terminal goals are summarized in these 
two diagrams. (In the first diagram, black indi- 
cates relatively greater emphasis of role 

than green.) Can you analyze the extent to 

which you act on the central ideas expressed? 

Do you approve of all of them or do you have 
reservations about some? 


ably and efficiently by studying audiovisual 
materials or by examining things at first- 
hand while listening to a prerecorded tape 
‘talk-through,’ 

‘““Teaching, to me, is helping learners 
discover what they need, surrounding them 
with opportunities for experiencing and 
discovering useful information, and, most 
important, being able myself to Roncomirare 
on helping them plan their schemes for 
using or applying their new-found infor- 
mation.’’ 

Seeing a fleeting wrinkle of doubt 
cloud the re of his en he added, ‘‘It’s 
hard to change one’s long-praeticed ideas 
evan ME ny 

Research evidence has established that 
information can be communicated more ef- 
ficiently by using appropriate new media 
—audiovisual or “learning materials—than 
by using traditional sae means. When 
teachers accept this fact and act on it, they 
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discover that they can easily find the time 
to perform the vital and basic functions of 
a teacher—those that only a teacher can 
accomplish: pupil-teacher planning, giv- 
ing learners access to needed audiovisual or 
media learning experiences, and, finally, 
guiding each learner in ways to use his 
new-found information in creative and in- 
ventive manners. Figure 1.17 summarizes 
the roles of pupils and teacher in media 
learning and shows how the teacher inter- 
acts with media learning. 


Trend 2—creating multimedia 

learning environments 

It once was considered almost astonishing 
if one teacher said to another, ‘‘We used 
a film today”’ or “‘Tape recorders are quite 
remarkable.’’ In other words, it was 
thought to be an event of some innova- 
tional import when a teacher used one of 
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these new media channels. During the last 
decade, however, not only has the use of 
these media become fairly common, but 
much has been learned about the reinfore- 
ing effect of interrelated or multiple use 
of media teaching materials. 

‘Multimedia learning’’ refers to the 
basic strategy underlying the constructive 
use of a variety of interrelated learning 
experiences—the strategy that is also re- 
ferred to as ‘‘multimedia instruction’’ or 
‘multimedia instructional development,’’ 
the term used as the title of Chapter 15. 
All three of these terms refer to the selec- 
tion and use of appropriate sequences of 
interrelated audiovisual or instructional 
media learning experiences which reinforce 
and strengthen one another in furthering 
the progress of the learner. 

The principle of remforcement is vi- 
tally important. If learning experiences are 
not arranged with reinforcement constantly 
in mind, there is danger of overwhelming 
the learner with a kaleidoscope of experi- 
ences that do not focus on terminal goals. 
Thus the use of media in a reinforcing con- 
text means that learners are given oppor- 
tunities to respond logically—in a planned 
way—to stimuli that challenge their senses: 
seeing, hearing, touching, sometimes even 
tasting and smelling. 

It is obvious that the manner in which 
interrelated audiovisual or educational me- 
dia learning experiences are presented to 
the student is of utmost importance. Strate- 
gies have already been mentioned, and 
others will be described in more detail later, 
through which media experiences may be 
presented to students for their greatest 
possible benefit in large groups and small 
groups and in self-tutorial situations. Self- 
tutorial, or independent study, techniques 
have proved to be highly effective, particu- 
larly when information is presented to the 
learned in many different ways: tape cart- 
ridges, 8mm continuous film loops, slide 
sets, audio tapes, filmstrips, programed in- 
structional packages, sequences of dia- 
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grams, displays of specimens or realia, 
photographs, collections of flat pictures, 
charts, maps, and so forth. 

Children who participate in the 
kindergarten-through-grade-3 _ self-tutorial 
multimedia programs in the public schools 
of Hawaii spend the first days in learning 
how to operate simple new media equip- 
ment—cassette tape recorders, 8mm film 
loop projectors, filmstrip projectors, audio 
ecard readers, and so on. Once this is ac- 
complished, the children, who range from 
5 to 8 years, become self-sufficient as they 
pursue their own interests in exploring 
the varied experiences made available 
through the media equipment. 

The applications of these methods in 
connection with the language skills pro- 
gram in Hawaii are described in detail in 
Chapter 15, but it seems worthwhile to 
summarize them briefly here as a specific 
example. In this program, children working 
alone, or in some cases with a classmate, 
learn the sounds of English by manipulat- 
ing independently 35 sets of magnetic 
card-reader cards. Later each child learns 
about prepositions or pronouns or name 
words by consulting other sequentially or- 
ganized sets of these cards. Word recog- 
nition and phrases and short sentences are 
learned in the same way. During continued 
self-tutorial learning, 8mm film loops and 
plastic-coated exercise books are used to 
master cursive letters and letter combina- 
tions. Prerecorded tapes, in easily identi- 
fied and used cassettes, enable each child to 
understand fully certain children’s books 
and at the same time almost automatically 
improve his reading ability by ‘‘visualizing 
words”’ (reading) and hearing them spoken 
at the same time. Stories that greatly in- 
terest young children are carefully chosen 
for recording, stories that become the foun- 
dation for the later study of a broad range 
of literature. Children also begin to dis- 
cover how to go about creative writing by 
responding to cassette-taped instructions 
that lead them ultimately to the effortless 


FIGURE 1.18 


These children aged 5-8 easily master the 
manipulation of equipment and learning materials 
used in individual or small-group self-tutorial 
learning. (a) This child is engaging in inde- 
pendent mastery of typing skills. He begins this 
even before he knows how to read, following 
cues from the manual next to him, which gives 
all the necessary information in diagram form. By 
following pictorial directions, children in the 
Hawaii English Project have been successful 

in gaining enough skill in typing to compose 
Original stories. (b) This child is using an audio 
magnetic card reader to identify simple word 
families by seeing visual cues and at the same 
time listening to their spoken counterparts. He 
begins by identifying families of similar short 
words, then moves on to short phrases and, 
finally, simple sentences. As language skills 
grow, this child, like many of his classmates, 

will become involved in peer teaching. (c) Chil- 
dren use the audio card reader to listen to 
simple stories, written and spoken phrase 

by phrase on illustrated card groups like 

these. (d) Using a cassette tape recorder- 
playback, a child reads a prerecorded book as 
he listens, matching what he hears 

to the identical words in the book. To 

provide such experiences, the classroom is 
reorganized to include semiprivate work-study 
areas for individuals or small groups. Note the 
absorption of the children in these pictures as 
they pursue and become involved in the activities 
of their choice. Unlike adults, these children 
have no fears or fixed behaviors to overcome. 
What advantages do you see in more widespread 
use of this kind of instruction? What new re- 
sponsibilities are implied? What role do you see 
for yourself? 
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use of electric typewriters, machines that 
then make it easy for them to put on paper 
their own thoughts and experiences (see 
Figure 1.18). During all these activities 
the teacher is always there to help when 
help is needed, to evaluate the children’s 
progress, and to advise the learners as 
they make plans to use their new informa- 
tion in small discussion groups, creative 
dramaties, creative art, and so forth. 

The entire program is continually 
changing and continually being recycled. 
The interrelated self-tutorial media learn- 
ing experiences are constantly improved 
and reorganized on the basis of professional 
judgments of significant gains to each 
learner in terms of content knowledge mas- 
tery, manipulative skills, involvement, and 
creative performance. When a learner fails 
to learn or when his interest flags, the 
teacher becomes involved both as an evalu- 


Summary 


The twentieth century has seen more 
changes in scientific, technological, and 
communications developments than had 
been achieved during all the earlier cen- 
turies. The teacher finds himself in the 
midst of a revolution in communications, 
classroom strategy, and the very nature of 
his students. 

Never before have virtually all the chil- 
dren of all the people crowded into our 
schools. Inside the classroom, they reflect 
both contemporary progress and contem- 
porary dilemmas; thus they reflect both 
good and bad conditions in our society. 
These conditions result in dilemmas that 
confront the teacher who attempts to com- 
municate with efficiency and interest, who 
attempts to evoke the responses from and 
produce the favorable behavioral changes 
in students which are necessary if they are 
to achieve their goals. Among these dilem- 
mas are the changing school population, 
the changing curriculum, and the impact of 
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ator and a humanitarian. By using his own 
judgment, the teacher must find alterna- 
tives for the student. Thus it is the human 
teacher who is always the central force in 
arranging to meet the special needs of each 
child. 

The following chapters of this book are 
devoted to specific descriptions of ways to 
select and use media so as to create this 
type of responsive environment. Thus this 
chapter has given a preview of theory 
which will be demonstrated more com- 
pletely in the rest of the book. Many ex- 
amples will be included throughout that 
illustrate the shift toward teacher and stu- 
dent involvement through new ways of us- 
ing new media. In other words, this book 
describes the intelligent selection and use 
of media that can lead to maximum learner 
involvement and creative response. 


an exciting, dramatic, almost overwhelm- 
ing extraschool communication environ- 
ment. 

The basic communication process in- 
volves messages traveling from sender to 
receiver and responses and countermessages 
traveling from receiver to sender. This 
process frequently is impeded and even 
completely obstructed by persisting psycho- 
logical barriers to effective teaching—ver- 
balism, referent confusion, daydreaming, 
limited perception, and physical discom- 
fort. 

Inadequate educational communica- 
tions result in boredom with school, drop- 
ping out, and entering society ill prepared 
for the tasks that must be assumed. 

Research studies have established defi- 
nitely that through selection and use of 
appropriate new educational communica- 
tions materials—audiovisual media—many 
of the obstacles to the creation of an en- 
vironment for effective learning can be 


overcome. Educational research supports 
the generalization that instruction can be 
significantly improved through the wise se- 
lection and use of sound motion picture 
films, filmstrips, programed learning ma- 
terials, educational television, and the in- 
terrelated use of appropriate filmstrips, 
slides, models and specimens, maps and 
globes, and charts, all of which are closely 
related to the reading resources we have 
learned to use so effectively during the past 
decade. 

The total teaching task is complicated 
finally by the teacher’s realization that he 
has not been adequately prepared during 


Further learner response projects 


1 

To supplement the experiences you have 
read about in this chapter, you should 
make a real effort to view one or more of 
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his professional training to understand, se- 
lect, and use new instructional materials 
with efficiency. It is the purpose of this 
and the following chapters to remedy this 
situation. 

The goal is to describe how media may 
be used to communicate information, thus 
freeing the teacher to do what only teachers 
can do—engage in the humanization of in- 
struction and learning. A second goal is 
to describe and explain how multimedia 
environments may be arranged to create 
lifelike, realistic, and interesting informa- 
tion and skill-learning experiences. 


the films listed in the References. Report 
some of your high-point reactions to your 
fellow students. 


2 

Arrange a visit to a nearby school, erther 
elementary or secondary. Interview some 
of the senior teachers and ask them what 
influences they have felt from the outside- 
of-school communication world. Ask them 


3 

Arrange to visit a classroom in order to 
observe the communication techniques 
used. As they occur, list any communica- 
tion barriers that you see within the stu- 
dent group or between the teacher and 


4 


Interview some of your fellow students 

and a sampling of high school students, 

asking such questions as: 

a How many newspapers do you read 
regularly? Which ones? 

b How much time do you spend each day 
listening to the radio? 


also what problems are created by the 
changing nature of the student group and 
by changes in the curriculum. Report your 
findings to your fellow students. 


the students. After the class, discuss some 
of these with the teacher so as to gain 
further insight through his comments and 
reactions. Report your own reactions. 


c How much time do you spend watching 
television? 

d How much time do you spend reading 
magazines ? 

e How many motion pictures do you see 
each month ? 

What conclusions do you draw from these 

interviews ? 


5 


Interview a group of elementary school- 
children, asking them the questions in 


6 


Interview several teachers in elementary 
school, high school, or college, asking them 
the following questions: 

a Do you use maps and charts, motion 


7 


Ask a high school principal to help you 

locate the names of students who dropped 

out of school during the preceding year. 

Arrange among yourselves to interview 

these students to discover: 

a Reasons for leaving school 

b Attitude toward schoolwork 

ce The characteristics of best-liked teachers 

d The characteristics of least-liked 
teachers 
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Project 4. What are your conclusions ? 


pictures, fimstrips, transcriptions, 
and recordings? 

b Do you study commumty resources 
that relate to your subject? 

What are your conclusions ? 


e Best-liked school activities 

f Least-liked school activities 

g Things about school that could be 
improved 

Following these interviews, prepare a 

summary of your findings and report to 

your fellow students. What are the implr- 

cations of your findings? 
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teaching withmedia 


To gain insight into six tenets of learning 
psychology that are inseparably related to the 
selection and use of visual media. 


To examine illustrative examples of student 
behavior which show how media use is 
inseparably associated with the six basic 
learning tenets. 


To identify the sequence of steps involved as one 
uses new-fouiid information in the development 
of new patterns of performance or the creation 
or invention of new behaviors. 


Identify six learning techniques that are 
inseparably related to media learning and cite 
evidences drawn from your own experience 

with out-of-school or in-school contacts with 
media communication that these tenets operate 
to influence teachers and students; describe the 
evidences in ways designated by the instructor 
or group leader. 


Describe, from your own experiences, evidences 
of learning strategies, in school as well as out of 
school, which have changed your mode or ~ 
style of living; describe these in designated 

ways. 


illustrate with examples drawn from your own 
experience the processes by which an inventive 
or creative idea is “born.” Describe these in 
designated ways. 


S their weekly meeting started, the 

Supervisor of Beginning Teachers 

asked the group of teacher interns, 
““What happened this week as you con- 
tinued the experiment ?”’ 

The experiment involved having ready 
for the arrival of the intermediate graders 
at the beginning of the school day an 
interest-awakening or readiness-arousing 
event—insofar as such awakening or arous- 
ing is possible. The event was to communi- 
eate in and of itself to the learners. 

Now the interns began their reports. 
One started in: ‘‘Over the weekend, several 
friends and I went out on the reef at low 
tide to net up some diatoms, which is easy. 
My idea was to set up right on a tabletop 
near the classroom entrance—where stu- 
dents would practically fall over it when 
they came in—a microprojector, all focused 
and projecting a clear image of one or two 
of the best specimens. As it turned out, we 
captured a beautiful sea hare in one of the 
tide pools, and I used this along with the 
diatoms.”’ 

‘“‘You got everything all set up before 
the children got there Monday morning?”’ 
the supervisor interjected. 

‘‘We surely did.’’ The intern contin- 
ued, ‘‘The diatoms were just beautiful, or 
so I thought, and the sea hare stayed very 
much alive in the saltwater aquarium I bor- 
rowed from the science lab.”’ 

‘‘So—enter the ‘learners’ and the ac- 
tion begins?’’ the supervisor encouraged. 

‘‘You should have been there. I took 
up my ‘observation post’ and—what do 
you suppose? The first three who came in 
went right by—even grumbled a little about 
the way being blocked. And then Tim— 


noisy Tim we call him—came ‘boiling’ 
through the doorway, practically knocked 
over the whole display, then stopped as if 
rooted in his tracks. He couldn’t get enough 
of it. Even now, each time I look around, 
there he is—dipping out a drop of seawater, 
focusing, drawing—coralling his friends to 
‘come-see.’ Well, the details are on this 
chart—six, maybe eight, of the 27 ‘inter- 
mediates’ were really ‘turned on’ and ready 
to search and discover on their own. But, 
all that work! How ean I light a fire under 
the rest ?—if anything will—”’ 

During the rest of the session the seven 
other interns described their efforts: a cur- 
rent events display of news items, along 
with a new and very colorful physical- 
political map of Africa; a sand table forest 
with a remarkable model of an Algonquin 
Indian winter home placed dramatically 
within it; a daylight view unit, all set up 
with earphones plugged in, ready for the 
viewing of a new 16mm film, Visit to Ant- 
arctica; a round table and chairs inviting 
anyone to sit, pick up an attractive book, 
switch on the cassette playback, put on the 
earphones, and respond to a story presented 
simultaneously in printed and _ spoken- 
playback form. 

As the discussion developed, one gen- 
eralization became acceptable to the mem- 


bers of the group: e 
oe 
tolerte) 


; 
The implieations of this menrsareained 


are endless. One of the most important con- 


_a normal classroom group. In other words, 
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e ts 
ranged for these purposes. Just as the 


Six tenets of media-related learning 


One of the central points made in 
Chapter 1 is that the broad and varied use 
of modern communication devices can ef- 
fectively offset a host of impediments to 
learning. Nevertheless, no matter how well 
the devices or the combination of devices 
seem to serve, from the teacher’s point of 
view, if they are to be truly effective for 
each learner, the teacher, in selecting them 
and the subject matter they are to com- 
municate, must take into account at least 
the following important tenets of learning: 

18 , particularly 
with respect to the efficiency of his receptor 
mechanisms and his response capabilities. 


2. Perception is the foundation of — 


learning. 

ay 
He must be aware of his purposes and con- 
duct much of his own search for informa- 
tion, skills, and understandings. He must 
know what performance is expected and 
become involved in all aspects of the media 
learning process. 


4. Content and the media used to com- 

5. Teaching strategies must be appro- 
Creativity becomes evident through the ob- 
servable responses of learners. 


acquired; the skills they have acquired; 
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interns continued their experiments to dis- 
cover what varieties and patterns of audio- 
visual communications must be provided 
if the varied readiness thresholds and in- 
terests of individual learners are to be en- 
gaged, so must the classroom teacher. 


ity wi 1 viding a basis 


In confronting these tasks, the teacher 
must start with the students’ observable 
behaviors as prime points of reference. 
‘““The proof of the pudding is in the eat- 


ing’’; in other words, the teacher must con- 


and the beliefs which may underlie their 
observable behaviors. The degree of the 
completeness or accuracy of the conecep- 
tualizations that pupils hold will be 
demonstrated as they write, discuss, and 
respond in other ways during class discus- 


FIGURE 2.1 


These junior high school students are preparing 
a report on their own plans and discoveries. At 
this point, what are the most important functions 
of their teacher? What are some of the judgments 
she is probably making? 


sions, laboratory or creative work sessions, 
related schoo] activities, and observable out- 
of-schoo] situations. The observable behav- 
ior of learners provides the only reliable 
measure of the relative efficiency and ac- 
curacy with which the subject matter has 
been assimilated, conceptualized, and used 
by each learner (see Figure 2.1). 


1. Each learner is unique 


ness is shown in a description of the reac- 
tions of a group of suburban adults and 
young people who had decided that none of 
them would be truly involved with ‘‘rele- 
vaney’’ unless they went together to see a 
performance of the play Hair: 


The group, varying in age from middle- 
aged couples to youngsters in thea teens, 
discussed with keenness the anticipated 
event. Beforehand, they had learned that 
the play differs—sometimes the cast takes 


off its clothes at a point in the play, some- 
times rt doesn’t. 

After we had gone through this amazing 
company of sight and sound, we came out 
and were walking across the parking lot, 
and our middle-aged spinster friend said, 
““Well, I guess the cast didn’t feel luke 
taking off their clothes today.’’ 

And we looked at her in utter horror and 
surprise; all of us then said, ‘‘ But they 
did!’’ And for 15 or 30 seconds, there they 
were—completely motionless, completely 
nude, in front of the audience. She had 

not seen rt. 

A little later, as we were driving home, I 
began to talk about the chickens. I raised 
the question as to how they could have kept 
so calm. Toward the end of the play, the 
chickens were back on the scene wandering 
about very peacefully, and I assumed that 
they had been drugged. 

Steve, our 16-year-old boy, said, ‘What 
chickens ?”’ 

We had had enormously different indi- 
vidualized experiences.! 

1 John I. Goodlad, ‘‘Providing Dynamie Environ- 
ment and Learning,’’ Hducational Broadcasting 


Review, Vol. 3, 1969, Convention Report, Special 
Issue, p. 53, 
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Many of you will say, ‘‘ But we all know 
people react differently . 


Another example of individual differ- 
ences in reception is provided in the de- 
lightful story of a young child who had 
been placed by his father on the back of a 
mule, the better to watch a wonderful cir- 
cus. After the performance, the father 
asked the child, ‘‘What did you like the 
most of all you saw at the circus?”’ 

‘‘The two long ears of the mule,’’ the 
child answered.” 

The interests and purposes of the 
father who placed the child on the mule 
and the child who observed the circus were 
entirely different and obviously unknown 
one to the other. How often do such ecir- 
cumstances pervade the classroom, where 
they multiply in complexity as one teacher 
and his goals and purposes may be accepted 
or ignored by each one of the 25 to 35 
pupils who confront him ? 

Why were there such variations in 
responses to seemingly similar stimuli 
among the people who saw Hair and be- 
tween the adult and child at the circus? 
This is a good time to examine Figure 2.2, 
which gives a partial explanation. After 
you have studied the figure, consider an- 
other example of variations in responses 
—this time among the members of a typi- 
cal classroom group involved in a study trip 
learning experience : 

The junior high school students stood 
before the amazingly complicated assembly 
line at an automobile assembly plant. As 
they watched a frame being moved into 
place, the body being swung into position 


2G. Mialaret, The Psychology of the Use of Audio 
Visual Aids in Primary Education, United Nations 
Edueational, Scientific and Cultural Organization, 
Paris, 1966, p. 53. 
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above it, the advance and retreat of auto- 
matic screw and bolt tighteners securing the 
two together—all this produced visual, au- 
ditory, and even olfactory stimuli which 
flooded into the ‘‘receptors’’ of the watch- 
ing learners. As the receptors responded, 
stage after stage, one could imagine the 
scene of activity within the various zones of 
the eyes, ears, and noses—perhaps even the 
pressure-sensitive tactile cells of the skin 
became involved—as wave on wave of chem- 
ically and pressure-induced nerve impulses 
and corresponding electronic counterparts 
constantly flowed, crisscrossed, and inter- 
acted on their ways to the conceptualiza- 


FIGURE 2.2 


Any individual responds to audio and visual 
stimuli in ways that both produce and reflect the . 
marks of his own personality. At any or all stages 
of reception, endless variations may occur 

among learners. Similar individual differences 
occur in tactile, olfactory, and gustatory recep- 
tion-response systems. What implications do 
these variations have for a teacher’s expectations 
of students’ reception of and response to class- 
room learning experiences? 


tion, storage, or response zones of the inner 
brains of the learners. 

Some knowledge was gained. This was 
evident when the group was back in the 
classroom and given the opportunity to 
respond. Responses through verbal discus- 
sion and proposals for graphics (diagrams, 
pictures, a mural, ete.) and for further 
study and search showed the nature of and 
manner in which the field study experiences 
were interpreted by each of the learners. 
No two learners responded in the same way. 
Indeed, there was an astonishing number 
of variations in what individual pupils had 
seen, thought they had seen, and had not 


Stages of visual reception 


1 


Light waves enter the eye 
Individual differences occur as light beams 
become refracted and distorted on way to retina. 


2 


Creation of optical nerve impulses 
Individual differences occur as retinal cells 
transform light energy into electrical energy. 


3 


Transmission of nerve impulses 
Individual differences occur as nerve impulses 
are passed inward over a series of nerve relays. 


4 


Cortical perception 

Great individual differences occur in little- 
understood inner-brain mechanisms which 
suppress or select and process impulses for 
perception and possible response. 


3) 


Response 

Great individual differences occur in response- 
conditioning factors: physical skills, existing 
inventories of concepts, principles, interests, etc. 
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seen, As a result, omissions, careful obser- 
vation of details, and desire to search fur- 


ther were all among oe aaa 


Ree oe teacher soon realizes that it is 


folly to expect that learning experiences 
presented to large groups of students may 
accomplish uniform mastery of skills, con- 
cepts, or understandings or that such learn- 
ing outcomes may be uniformly applied as 


Stages of audio reception 


a 


Sound waves reach the eardrum 

Individual differences occur as chain of ossicles 
alters waves to pressures which are transmitted 
to the cochlea. 


Creation of audio nerve impulses 

Individual differences occur as inner-ear corti 
cells respond to create nerve impulses by 
lengthening and contracting. 


Transmission of nerve impulses 
Individual differences occur as nerve impulses 
are passed inward over auditory nerve. 


Cortical reception 

Great individual differences occur in the 
efficiency of inner-brain mechanisms which 
suppress or select and process impulses for 
perception and possible response. 


Response 

Great individual differences occur in response- 
conditioning factors: physical skills, existing 
inventories of concepts, principles, interests, etc. 


— 


FIGURE 2.3 


These pupils are about to respond individually to 
media-originated stimuli. Why does individual 

use of media reduce the errors usually experi- 
enced in traditional large-group learning 
situations? How does the use of learning 
materials such as these enable us to take 
advantage of what we know about individual 
differences in reception and response? 


students attempt to solve problems or 
attain uniform performance goals 


able printed sources, diagrams, motion pic- 
tures, charts, flat pictures, filmstrips, audio 
tapes—all to provide reinforcement as 
choices are made by pupils, each in terms 
of his own pattern of interests. 


3. Ore 
"veal better the nature and accuracy of their 
Specific procedures will be described 
and illustrated later for organizing learners 
for individualized instruction or into small 
groups, the members may have similar in- 
terests, more uniform background, and some 
of the skills necessary to interpret their 
new-found information (see Figure 2.3). 
Now let us examine the next very 
closely related tenet. 


2. Perception is the foundation of learning 


cold—these ar ich 
environment. As has been said, the efficiency 


of these receptive mechanisms varies among 
individuals as much as the individuals them- 
selves vary. Nevertheless, since these per- 
ceptor sensory mechanisms are the continu- 
ing contact with our world of things and 
events, we must take into account and un- 
derstand the limitations of reception per se. 

Our receptive mechanisms do nothing 
more than feed us data—sensory impres- 
sions—and thus are not responsible in 
themselves for the coherent ‘‘pictures’’ we 
receive of the objects and events that take 
place in the outer world. Once the processes 
of reception per se have been accomplished, 
the bewildering processes of the perceptual 
mechanisms of the internal brain—about 
which we know relatively little—receive 
and interpret the various impressions, 
which then become organized into mean- 


ingful understanding. Thus it is that any 


comnlnierimiamoniainthOGioineaces Docante 
perceptual events do not occur in isola- 
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posed of the multiple sensory messages tha 
are sensed by all or any of the learner 
_ perceptual mechanisms that have been stim- 
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tion from one another but, rather, are con- 
tinuously occurring as a result of constant 
sensory stimulation, there are also constant 
shuffling and reshuffling, arranging and re- 
arranging, and selection and reselection of 
sensory impressions and patterns of these 
into still larger combinations of patterns. 
This process leads ultimately to an organ- 
ized thought pattern which we may call a 
‘“concept.’’ Kingsley summarizes it thus: 


In perception we apprehend objects or 
events. When we perceive, we translate 
impressions made upon our senses by 
stimuli from our environment into aware- 
ness of objects or events. . . . The objects 
and events of which we become aware 

are regarded in perception as present and 
going on. This activity of perceiving 1s such 
a universal and intimate feature of our 
mental life that it is often difficult to 
realize that objects of the physical world 
do not merely present themselves and that 
we do anything more than open our minds 
to receive them as they really are. It 1s 
easy to overlook the fact that we construct 
our world of things and events out of our 
sensory processes and that physical objects 
as we know them through sight, sound, 
taste, smell, and touch are products of our 
own perceptions. ... 

Widely differing qualities of sensory ex- 
perience depend upon the organs of sense 
and upon the nervous system. They are 
the basis of our knowledge of the world 
about us. Without them, there would be 
no awareness of anything.? 


3 Howard L. Kingsley, The Nature and Conditions 
of Learning, Prentice-Hall, 1947, p. 262. 


ings and concepts, the more sophisticated — 
he becomes as a learner. Ordinarily, learn- 


ers who have accumulated more and more 
complete inventories of understandings and 
concepts have these working tools available 
to them as they seek to apply their experl- 
ences to the solutions of problems, for ex- 
ample, the interpretation of words or sym- 
bols. Having acquired understandings 
about reality ordinarily enables the learner 
to become aware of how real experiences 
may be referred to through words, symbols, 
or colors. 

The factory worker who has burned 
himself or cut himself on accidentally com- 
ing in contact with portions of machinery 
painted red understands that future con- 
tacts with red-marked machinery parts are 
likely to cause pain and suffering. To this 
worker, ‘‘redness’’ becomes a ‘‘cue’’ as- 
sociated with real experiences with pain. 
The American driving in Europe under- 
stands and acts on the international high- 
way symbols by associating his own back- 
ground experiences with the pictured 
symbols he sees on signs: stopping for an 
open bridge, skidding across a tight curve, 
narrowly avoiding a collision with another 
car entering the main highway from a 
side road, and so on. 

The process of associating understand- 
ings gained from real or partly real ex- 
periences with word symbols is dramatically 
illustrated by the remarkable vocabulary 
developed by young learners who avidly 
follow television, radio, and picture-story 
magazine descriptions of current space 
events. Merely listen to such imaginative 
play as this, as it takes place on countless 
playgrounds, to realize the extent to which 
vocabulary can be developed if learners are 
able to experience appropriately : 

‘‘This is lunanaut* Freddie to space- 
craft command module, Apollo 14.’’ 

“T read you, lunanaut, prepare for 


4 Encyclopaedia Britannica Book of the Year— 
New Words of the Decade, 1970, p. 797. 
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lunar module touchdown’’ (not football!). 

‘‘Tunar touchdown coming up at about 
eleven hundred minus thirty.”’ 

‘To lunanaut Freddie! To lunanaut 
Freddie! Touchdown recorded. Slight 
moonquake shows on my computer screen.’ 

‘‘T report very little moon dust. I re- 
peat, very little moon dust.”’ 

‘“Good work, lunanaut Freddie. Pre- 
pare for EVA at exactly eleven hundred 
plus fifteen.’’ 

‘‘Extra-vehicular activity preparation 
about to begin.”’ 

The creative ‘‘play’’ goes on in this 
vein for some minutes, but then, to para- 
phrase an old joke, the children stop play- 
ing and return indoors to take up their 
seat work in intermediate readers in which 
an additional 50 words chosen from the 
1955 edition of one of the standardized 
word lists are the focus of the lesson. : 

Similar implications are reported by 
Robert M. Gagné as he describes the man- 
ner in which a learner who has had many 
experiences and acquired resultant under- 
standings and concepts may apply these 
to later problem-solving processes, particu- 
larly reading : 


The sophisticated learner has little diffi- 
culty in learning concepts and principles, 
many content field, under learning condi- 
ditions that include verbal representations 
of stimula. But the inexperienced learner 
may have serious difficulty. This is 
because the experienced learner is well 
aware that words are merely representa- 
tions of reality; that it is the referents of 
the words that are the true stimuli, not 
the words themselves. The inexperienced 
learner may not have acquired this basic 
strategy, and therefore may fall into the 
trap of learning mere words or word 
sequences.® 


5 Raymond V. Wilman and Wesley C. Mierhenry, 
eds., Hducational Media: Theory into Practice, 
Charles Merrill, 1969, p, 105. 
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als of them. Aspects of this generalization 
may be associated with all avenues of con- 
tent learning. It is apparent in the state- 
ment of the art teacher who reports that 
when pupils have mastered some of the 
skills—manipulation of charcoal, brush, or 
clay—it is the child who has experienced 
Ww idely, has traveled, and who has observed 
at firsthand people, places, and things who 
is most likely to use his new-found skills 
to express himself through creative draw- 
ing, mural painting, ceramics, and so on. 
The language arts teacher reports that the 
child most able to engage in creative writ- 
ing is one whose head teems with under- 
standings and conceptualizations gained 
from reading, play-going, televiewing, film 
viewing, picture study, travel, continuing 
observation of the community through 
which he moves, and so forth. 


FIGURE 2.4 


Sia tenets of media-related learning 
53 


and so forth. It should be noted, however, 
that where the concrete basis for abstract 
conceptualization is lacking, acquisition by 
the individual of the concept involved will 
be inadequate at the least and perhaps may 
not take place at all. 

Athough most primary teachers ac- 
knowledge that before the word must come 
the idea, the teachers of upper grades, 
high school, and even college must also as- 
sume the responsibility for being sure that 
the background experiences which underlie 
comprehension of the printed word are pro- 
vided for the student’s conscious experience 
and understanding. This is as true of the 
college freshman enrolled in biology, mathe- 
matics, or the social history of the United 
States as it is of the second-grader in a 
social studies class. 
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To sum up, perception refers to ‘the 
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Can you describe the receptor-response proc- 
esses that occur as this child observes and 
handles the baby chick? What relationship may 
this event have to later experiences with 
abstract references during language arts dis- 
cussions, reading, writing, art expression, and 
so forth? 


ie lid ies WUT aac ie 


levee ac, reorpeee egeeenere worl The 
process of understanding must begin with 


perception. If perception is to lead to valid 
understandings, however, the following 
three generalizations, which have resulted 
from research studies, are among those that 
must be taken into account: 


1. The better an_object, person, event, 
or relationship is perceived, the better it 
can be understood (and remembered)." 

lite’. Thus 
a student who correctly perceives the intent 
or content of a picture, graphic, or para- 
graph has a distinct advantage; if he mis- 
perceives it, he may not only misunder- 
stand but also learn false or irrelevant 
information. 


3. Where it is desirable, as in most of 


it is important that these substitutes (sur- 
rogates) adequately represent reality from 
a perceptual standpoint.® 


PERCEPTION AND THINKING When 
confronted with a learning problem, the 


6 Malcolm L. Fleming, Perceptual Principles for 
the Design of Instructional Materials, Final Re- 
port, Project 9-E-001, Grant No. OEG-5-9-245001- 
0016 (010), Bureau of Research, U. S. Office of 
Education, 1970, p. 1. 


7Bernard Berelson and Gary A. Steiner, Human 
Behavior: An Inventory of Scientific Findings, 
Harcourt, Brace & World, 1964, p. 18. 


8 Julian E. Hochberg, Perception, Prentice Hall, 
1966, p. 2. 


9 Tbid. Any student, whether or not he hav *ikon a 
course in educational psychology, will find it valu- 
able to review at this point some of the ‘heories 
of the stages of cognitive development auc of per- 
ception by means of ikonie and symbolie¢ s\us in 


a standard educational psychology text; for ex- 
ample, Herbert J. Klausmeier and Richard E. 
Ripple, Learning and Human Abilities: Hduca- 
tional Psychology, 3rd ed., Harper & Row, 1971, 
pp. 405-429. 
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learner becomes involved in the thinking 
process. 1 under- 


He may be able to recall such background 
knowledge or he may have to search beyond 
his own mind for new information. He 
may do the latter through reading, discus- 
sion, or interviews or, if his concrete back- 
ground for the learning task is insufficient, 
he may seek new perceptual experiences 
through observation, examination, or ex- 
perimentation. If the pupil is rewarded in 
his search, he will blend the newly acquired 
information into an answer to the learning 
problem or, failing to do this, he may give. 
up.and leave the task unfinished. 

Adults, of course, are generally better 
thinkers than children, for they have had 
broader and deeper experiences with both 
the concrete and the abstract foundations 
of thought. Teachers are all too quick to 
forget how limited their pupils are in the 
number, variety, and scope of perceived ex- 
periences in relation to their own. It is 
unlikely that many, if any, of a teacher’s 
pupils have it within their ability to draw 
on as wide a variety of background experi- 
ences which can be recalled as easily on ex- 
posure to mere verbal cues as can the 


teacher. Indeed, it is too often the case— 


the 


We are still teaching mainly with a 
rapidly increasing abundance of reading 
and verbal materials. In addition to stacks 
of books such as those shown in Figure 2.5, 
there is also the recent emphasis on pro- 
gramed learning materials, most of which 
demand reading skills; television instrue- 
tion in which the televised teacher mostly 


FIGURE 2.5 


Printed words are intended to communicate the 
author’s experiences and ideas by cuing the 
reader’s existing store of experiences, facts, and 
concepts. The teacher’s responsibility is to pro- 
vide the experiences that will give the readers 

the ability to understand the author’s meaning. 


talks; and a wide variety of workbooks and 
pupil manuals which are based on the abil- 


ity to read and write. As.a consequence. of 
aie 
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many seemingly successful pupils spe 
more time learning new word patterns than 

. They become 
adept at recognizing parts of speech and 
sentence construction and they easily re- 
cord verbalized facts in their memories; 
consequently, it is not difficult for these 
pupils to answer a test question in such 
a way that it seems as if they truly com- 
prehend the idea behind the question. In 
actuality, however, the real significance of 
the facts and their relationships may be 
quite vague in these pupils’ minds, in 
which case the true thinking or problem- 
solving process is severely limited. 


Con- 
ceptualization and understanding are the 
outcomes of perceptual or real experiences 
with events or things. Clearly, the basis 
for thinking is a broad background of per- 
ceptual experiences. 

One important goal of education has 
been reached when individuals have ac- 
quired sufficient conceptual understanding 
of a wide scope to be able to handle reflec- 
tive thinking and problem-solving with 
respect to a wide range of objective phe- 
nomena by means of symbols—words, nu- 
merals, and other cues—rather than having 
to refer continually to the direct experi- 
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FIGURE 2.6 


The interrelationships of concrete, quasi-concrete 
(or simulated), and abstract learning experiences 
with concept formation. What generalization can 
you propose which would serve as a reliable 
basis for your own teaching procedures? 


ences for which these symbols stand. But 
without a sufficiently broad base of direct 
experiences, this goal cannot be achieved. 

Figure 2.6 depicts graphically how this 
conerete- to-abstract learning takes place. 


standing of his world through indirect ex- 


peri : 
Ideally, the teacher recognizes that pu- 


pils who are relatively low on the concept 
scale need to have a maximum of new learn- 
ing opportunities presented in concrete 


situations. As pupils advance higher on this 


through more abstract symbolic or verbal 


e 

Progress in the concept scale may move in 
varied directions. Often a student’s prog- 
ress seems to be arrested when in fact the 
pupil has only temporarily returned to 
basic, direct experiences in order that he 
may fill important gaps in his understand- 


Many Symbolic 
Concepts (Abstract) 

Few Actual (Concrete) 
Concepts Learning Experiences 


ing. It is unlikely, for example, that a mu- 
sically gifted student might try to improvise 
his own musical arrangements from simple 
aspects of his learnings rather than to pro- 
ceed directly to more advanced material. 

It is worth mentioning at this point 
that, during recent years, much has been 
written about ‘‘education for excellence,’’ 
‘‘accelerated study programs,’’ and inereas- 
ing “‘challenges.’’ Unfortunately, in many 
cases, teachers have interpreted this move- 
ment as a signal to lengthen assignments, 
to increase homework, or, in general, to 
move ahead by increasing the pace so as to 
invade course content formerly designated 
for a grade or two beyond. This hac taken 
its toll, as efforts to ‘‘get tough’’ usually do. 
Often the results are “pupil maladjustment, 
irate parental reactions, and teacher frus- 
tration. Most attempts to meet the demands 
of modern educational-improvement pro- 
grams have failed to accommodate the pu- 
pils’ needs for the sequential steps that 
lead to this advanced and accelerated learn- 
ing. Or if theoretically these steps have 
ben built into the new curriculum ‘‘lad- 
der,’’ teachers have not provided sufficient 
time for the pupils to assimilate the infor- 
mation they are supposed to learn from 
each step. More than likely the teacher, in 
his efforts to cram in the required subject 
matter, has failed to draw on the pupils’ 
own experience and has perhaps proceeded 
too quickly to the abstract levels of infor- 
mation-giving instead of providing the 
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necessary opportunities for concrete ex- 
perience. 


th 


e. Indeed, the teacher may 
find that he can proceed quite rapidly and 
with great teaching success; but this can 
only i possible after he non paid due at- 
tention to the levels—or thresholds—of in- 
terests, ability, and conceptual develop- 
ment among the learners. 

It is particularly helpful, both to the 
teacher and to the pupils, if the teacher in- 
cludes in his evaluation of pupil readiness 
those extraschool aspects of the pupils’ lives 
that are usually overlooked by school per- 
sonnel as irrelevant to class activities. The 
special world of childhood is always of 
much more interest and relevance to the 
pupils themselves than is the world adults 
know; yet adults, including teachers, typi- 
cally ignore its intriguing Greets as ivial 
and meaningless. The alert teacher pays due 
respect to these more immediately interest- 
ing aspects of the pupils’ world, noticing 


FIGURE 2.7 
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the concepts the children have acquired 
from their experience with their own world 
and drawing on these concepts and experi- 
ences to lead the children toward those 
which are involved in classroom learning 
goals. 


The goal is to employ such classroom plans, 
materials, and techniques as will permit stu- 
dents to advance upward on the achieve- 
ment scale, starting from their own levels. 
Significantly, between the base and the 
apex of the right-hand triangle in Figure 
2.6 lie various levels of communication de- 
vices which range from the most basic and 
direct perceptual experience with people, 
objects, and events; upward through simu- 
lated firsthand experience provided through 
appropriately selected motion picture films, 
recordings, slides; still higher through 
semisymbolic media such as graphs, dia- 
grams, charts; and finally to symbols which 
have little visible relationship with their 
referents—numerals, math symbols, and 
words (Figure 2.7). 


A graph showing Japan’s imports and exports 
was the outcome of a pupil project. What learn- 
ing activities preceded the completion of this 
project? Where on the two scales of the concept- 
media diagram (Figure 2.6) would you place 
these pupils? Where do they go from here? 
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PERCEPTION AND ATTITUDE FORMA- 
TION Integrally bound up with the think- 
ing process, and exerting a strong influence 
on the outcomes of this process, are the at- 
titudes the learner acquires as he proceeds 
up the ladder from the concrete to the ab- 
stract levels of learning and thinking. Al- 


| attituc 8 


jo) 
These attitudes can 
even serve to influence what aspects of his 
perceivable world the learner will select to 


include in his further perce tion and learn- 
ing Tor at 
, the thinking 


But what is an attitude? There are 
many descriptions of attitudes which might 
be given, but one which serves our purpose 
well has been voiced by Gordon W. Allport : 


e 
’ 5 t=) ’ 


10 Gordon W. Allport, Attitudes: A Handbook of 
Social Psychology, Clark University Press, 1935, 
p. 810. 
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facts and ¢ onerete experience needed to 
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(0) 


posure to the attitudes held by influential 


eae STO far meanest eat One 
illustration of attitude formation is pro- 


vided by a group that was studying Japan. 
At the beginning of the unit, Japan was 
to the students a vague, contradictory place 
of cherry blossoms, bound feet, strange mu- 
sic, aggressive militarism, and fawning pas- 
sivity. ‘‘Strangeness’’ and ‘“quaintness’’ 
best represented the overall attitudes of the 
learners toward the country and its people. 
In all probability, these feelings had been 
acquired from attitudes that prevailed in 
the students’ homes, from inadequate or 
half-truths believed by the parents as a re- 
sult of the parents’ own only partially ade- 
quate school experiences. 

Attitude formation may start during 
conversations around the dinner table as 
children listen to parental views. Parents’ 
expressions about history, for example, may 
arouse or deaden the child’s desire to in- 
vestigate American history. Specifically, a 
child’s awareness of the idea of ‘‘frontiers- 
men’’ or ‘‘pioneers’’ may spring from 
purely emotional experiences gained in 
home conversations about the subject or 
perhaps from television viewing. Today’s 
schools must acknowledge the attitudes with 
which pupils enter their classes and provide 
the means by which erroneous attitudes can 
be replaced by those which square more 
accurately with the facts. Simulated real- 
istic experiences can be collected and ar- 
ranged for pupils by a teacher who has been 
carefully trained or, better, one who has 
participated in many firsthand experiences 
himself. One advantage the Japan study 
group enjoyed was that the teacher had 
been to Japan and had observed for himself 
the modern Japanese culture, and thus he 
was able to provide his class with his own 
realistic attitudes in addition to the ma- 
terials he selected for fact learning and 


concept building. While we.can’t send all 


are most likely to foster realistic attitudes 

The diagrammatic representation in 
Figure 2.8 shows the multidirectional re- 
lationships that exist among concrete ex- 


periential backgrounds, recalled perception, 
attitudes, and thinking. a 


8 . . . . . 


As a learner attacks a learning problem, 
his thinking may be influenced by an atti- 
tude that has been well estabished in his 
mind, if only on an emotional basis. As he 
seeks further information through discus- 
sion, additional concrete experiences, inter- 
views, and reading, he will quite automati- 
cally select those aspects of the data that are 
most in keeping with this attitude and 
screen out those that do not fit into the 
previously established matrix of his accum- 
ulated experience. Clearly, such ‘‘colored’”’ 
thinking can be detrimental to the accuracy 
of the final outcomes of his learning. 


FIGURE 2.8 


Reflective thinking is a more useful basis for 
developing realistic attitudes than emotion. 
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In the classroom the teacher has an 
opportunity to modify or influence the 
pupils’ attitudinal background and actually 
to build new attitudes. The alert teacher 
will be as aware of the faulty or undesir- 
able attitudes held by his pupils as he will 
be of the inaccuracy of their factual under- 
standing. It should be noted, however, that 
in too many cases teachers themselves per- 
petuate and reinforce faulty pupil attitudes 
because of their own attitudes. Yet, by 
supplying positive and concrete opportuni- 
ties for perceptual experience, the teacher 
can help children to transcend their inade- 
quate attitudes and to acquire those which 
are at once socially desirable and realisti- 
cally oriented to the objective environment. 

Inappropriate attitudes toward the 
‘““pioneer’’ idea, for example, can be altered 
through classroom study situations which 
give realistic experiences of pioneer life, 
thus fostering a clearer conceptual under- 
standing. Concrete experiences provided in 
school may include exposure to models of 
pioneer villages and trips to a museum (or 
a restored village, if possible) to examine 
pioneer home construction, costumes, uten- 
sils, and other tangible aspects of frontier 


ATTITUDES IDEALS 


Reflective 
Thought 


Thinking 


Perceptual : 
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living. A well-planned bulletin board with 
illustrations can help to visualize pioneer 
life. A motion picture film often shows, in 
an interesting but not overly romanticized 
presentation, a reconstructed frontier vil- 
lage complete with people who talk in the 
pioneer manner. These added experiences 
and understandings can alter a pupil’s orig- 
inal attitude, or even replace it with an 
entirely new one, as attitudes based on imi- 
tation or emotion give way to those the 
learner himself forms on the basis of his 
new concrete experiences, thinking, and 
conceptualization. 


3. The learner must become involved 


a7 he learner must know 
what he is expected to do. He should, 
whenever possible, have a hand in estab- 
lishing the purposes of the learning experi- 
ence and be given the opportunity to search, 
discover, and experience on his own and at 
his own rate. It is fortunate that the very 
nature of new media instructional learning 
experiences makes it feasible for the learner 
to become deeply involved in his own pur- 
posing, questing, and discovering. 

As teachers explore the use of media 
in the improvement of learning, they 
should consider and apply such guidelines 
as these, which have been evolved from re- 
search and experience : 


il sui ticipate whole- 
i stivitie elp to 


2. Learners are likely to exhibit apathy 
ef 
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timately responsible for seeing that ade- 
quate progress is made in his classroom, he 
must, of course, make sure that broad 
agreements on curriculum goals are fol- 
lowed. When he has made this clear to the 
pupils, however, genuine pupil-teacher 
planning can take place if the teacher 
encourages learners to engage in planning, 
particularly of the kind that reveals pupil 
thresholds of interest, information about 
the subject, curiosity about further inquiry 
and discovery, and, most important, eager- 
ness to participate in the location, evalua- 
tion, and use of media learning experiences. 
Consider an example: 

A teacher of English literature had in- 
formed the pupils that their next adven- 
ture would be to learn more about Shake- 
speare by reading and researching the play 
A Midsummer Night’s Dream. The teacher 
had spent most of the period reading pas- 
sages that introduced several of the main 
characters and gave a hint or two of the 
plot. Then he made it known that it was to 
be the privilege of the group to plan for 
special ways to continue the study. Such a 
transferring of responsibility sometimes is 
not accepted at once. However, there usu- 
ally are a few students in any group who 
will lead the way. In this case, the process 
had been developed over several semesters, 
with the result that the activities and proj- 
ects that finally survived the pro and con 
evaluations of the students and their 
teacher stimulated the formation of small 
groups, which searched, reported, and cre- 


11 Adapted from Goodwin Watson, What Psy- 
chology Can We Trust?, Teachers College Press, 
Columbia University, 1961, p. 5. 


ated in terms of their own specific interests. 

Individuals and teams of students 
spent hours searching for materials in the 
English learning resource center and the 
community library—many more hours than 
the teacher, planning alone, would ever 
have dared suggest. Soon the results of the 
search were evident in the classroom. Pic- 
ture and poster displays showing life in 
Shakespeare’s time were exhibited by one 
group. A short film on the Shakespearean 
theater was introduced, shown, and ex- 
plained by another. Recordings of selected 
passages from the play read by several 
great Shakespearean actors were played. 
Other pupils read passages themselves. Fi- 
nally, plans were completed and set in mo- 
tion for several of the groups to stage their 
own creative re-enactment of episodes that 
could be presented in today’s social setting. 
To sum up, this teacher reported that such 
pupil participation in planning accom- 
plished levels of activities that no possible 
number of suggestions from him alone 
could have brought forth. 

Research studies on pupil involvement 
in goal-setting in connection with the use 
of audiovisual learning experiences yield 
clearly defined evidence that justifies the 
following generalization: When students 
are encouraged to set forth their purposes 
for viewing a motion picture film, listen- 
ing to prerecorded audio tapes, participat- 
ing in community study activities, and so 
forth, not only will significantly greater un- 
derstanding and conceptualization occur, 
but learners will also be more likely to use 
such new-found information in creative and 
inventive ways. 

In the social studies, a group of junior 
high school students helped in developing 
purposes for their study of the Navajos. 
Their search for materials in their library 
media center revealed the usual filmstrips, 
recordings of chants and songs, a few arti- 
facts, and several sound films. Then mem- 
bers of one of the planning groups decided 
that to really understand these people and 
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particularly their children, they should 
pay them a visit. 

‘“And we did just that,’’ their teacher 
reported. ‘‘The fact that we live in Hawaii 
and the Navajos 3,000 miles to the east 
across the Pacific and the mainland made 
no difference to them. No one ever told 
these kids they couldn’t do it—so they 
did.”’ The cost of the trip at first seemed 
an almost insuperable obstacle, but the 
children worked at extra jobs at home, in 
the neighborhood, and in the community 
to raise money ; some made small withdraw- 
als from their savings. Parents contributed, 
and local businessmen who heard about the 
project made voluntary contributions. 
Quite soon, enough money was available. 
(For further details, see Chapter 6.) 

During this time of the explosion of 
knowledge, if for no other reason, the op- 
portunities of questing through the i increas- 
ing number of outstanding new media 
learning materials in school learning re- 
source collections must be shared with those 
students who possess the interest and abil- 
ity. As students share in this, they gain the 
sense of being involved, of planning and 
of creating—creating opportunities that 
not even the best and most experienced 
teacher can always anticipate. 

The benefits that come to learners who 
become truly involved in learning experi- 
ences are implied in this statement : 


The best way to help pupils form a general 
concept is to present the concept in 
numerous and varied specific situations, 
contrasting experiences with and without 
the desired concept, then to encourage pre- 
cise formulations of the general idea and 
its applications in situations different from 
those in which the concept was learned.12 
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12 Watson, op. cit., p. 7. 


learned and the media learning materials 
by which it is to be learned must be geared 
to the pupils’ interests, abilities, and readi- 


Tiina hecamesimcnicadaianiheenitnadion: 
ven when a teacher has put much effort 


and thought into the planning of learning 
experiences, he may find himself quite dis- 
couraged by the lack of pupil responsive- 
ness, a lack that is caused simply by the 
fact that the pupils are not ready for or in- 
terested in the particular experiences. 

Take, for example, the teacher who re- 
turned to his midwestern community school 
inspired by the year he had spent in Asian 
studies at the University of Hawaii.’® Pre- 
_ paring to teach a new semester course in 
Asian culture, this man selected for the 
children’s basic reading three survey texts 
that included information on Japan, Korea, 
Taiwan, the Philippines, Indonesia, Malay- 
sia, Burma, Cambodia, and Vietnam. He 
then obtained from the Asian Study Society 
very appropriate sound motion picture 
films. From a variety of source books, he 
patiently prepared a series of hand-drawn 
maps, historical-event chronological tables, 
and related tabular charts and ‘eraphs. He 
selected from among the pictures he had 
taken during his own tour of Japan those 
he thought gave a real feeling of the inter- 
esting places he had visited. Finally, he se- 
lected and brought to school a collection of 
recordings of Hail <u poetry. Thus armed 
with a made variety of audiovisual materi- 
als to introduce what to him had been the 
exciting adventures of his year abroad, he 
confidently began the new semester. 

At first, ine teacher’s enthusiasm was 
infectious. Soon after the beginning of the 


13 This is the Asian Studies Program earried out 
by the East-West Center at the University of 
Hawaii which is deseribed in Chapter 1. Students 
for this program are selected according to the ratio 
of two Oriental teachers for every U.S. main- 
lander. The program consists of two semesters of 
course study climaxed by a tour of the United 
States for each Asian teacher and a tour of the 
Orient for the American teachers. 
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semester, the students were still eager. But 
as the days wore on, the teacher began to 
notice with dismay that the initial sparks 
were dimming and that the students seemed 
more and more preoccupied and less and 
less concerned with what he was attempt- 
ing to help them do and learn. Discouraged, 
the teacher fell back on his traditional ap- 
proach—he distributed textbooks, issued 
prescribed readings, gave assignments, and 
announced the schedule of exam dates. 
What had happened, of course, was 
that the plan was totally teacher-domi- 
nated, disregarding the pupils’ interests 
and the suitability of materials, the selec- 
tion of which might well have involved pu- 


FIGURE 2.9 


These students are helping to select learning 
materials: (a) filmstrips for use in their social 
studies class; (b) prerecorded reading-story 
tapes for their small group to use in second- 
grade language arts (c) disc recordings for use 
in social studies. These students not only help 
select materials for class use but also are 
allowed—and encouraged—to take audiovisual 
materials and equipment to their homes over the 
weekend. 


pil planning and action. But, beyond this, 
the teacher finally realized that in his en- 
thusiasm over his own year of experience 
—traveling among the people and places 
of Asia and obtaining a host of exciting 
new conceptual experiences for himself— 
he had misjudged the readiness of his class 
to accept and profit from the materials he 
had so enthusiastically collected. He had 
misjudged the level of their background 
experiences, forgetting that they lacked 
any preliminary interest in the Orient, 
which really was essential for the learning 
experiences he had assembled, to be ef- 
fective. In brief, he had ‘‘missed the 
mark.’’ 
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volves the determination of the concept 


ie iar ated: it is the 
teacher's ie to know his pupils well 
enough to assess their levels of ability, 
background learning, and interest; it is not 
the pupils’ task to adapt their interests 
and abilities to the learning situations pre- 


sented by the teacher. The teacher must un- 
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is responsible, to meet these levels. He must 
also understand what kinds of communica- 
tions media and what concrete conceptual 
experiences are most suitable and appro- 
priate for the learners’ readiness stage and 
which will be most likely to arouse the pu- 
pils’ interest sufficiently to lead them to 
search further for, and use creatively, new 
information. To start below the pupils’ re- 
sponsive levels actually leads to pupil bore- 
dome; to start too far above these levels 
often leads to pupil frustration or failure ; 
and to overlook the innate desire of the 
learner to become involved at the plan- 
ning stages presents a hazard no teacher 
should permit to exist.14 

The selection of learning materials is 
complicated by the fact that such large 
numbers of excellent films, filmstrips, slides, 
prerecorded tapes, models, specimens, 
charts, flat pictures, and so forth, are avail- 
able. However, the task of selecting ma- 
terials need not be up to the teacher alone. 


rere dia are In a Ste postion to 


help : s that will 
profitably become an integral part of pupil 


involvement. Fortunately for the teacher at 
work today, learning resource centers or- 
ganized by subject matter or, in smaller 
schools, for a sequence of grades or sub- 
jects, make it possible for pupils to par- 
ticipate in the selection and evaluation of 
the very learning material which they, as a 
result of their auditioning and preview- 
ing, believe will be helpful to their class- 
mates (see Figure 2.9). 


5. Teaching strategies must be appropriate 
Traditional school organization practices 
have, unfortunately, ‘‘standardized’’ the 


14 For further study of creativeness concepts, see 
E. Paul Torrance, Education and the Creative 
Potential, University of Minnesota Press, 1964. 
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‘“eoo-crate’’ school building. For years such 
school buildings have housed, with alarm- 
ing conformity, 35 pupil-teaching stations 
where 30- to 45-minute subject time slots 
have been observed. Into such inflexible 
programing, 45 million pupils are inex- 
orably absorbed for a kind of safe-keeping. 
Difficulties presented by this type of or- 
ganization have been discussed in Chap- 
Tera 

In the face of this, most psychologists 
who are specialists in learning agree that 
proper school organization should encour- 
age space and scheduling strategies that 
follow such precepts as these : 


The right-sized group for any activity 
depends on both maturity of the indt- 
viduals and the nature of the activity. 
Hundreds of thousands may be spectators 
at a film, a television presentation, or a 
spectacle. Working, interacting groups 
seem to do best when composed of five to 
eight members. If the group is larger, some 
become performers and others spectators. 
At age 6, spontaneous groups seldom 
exceed two, three, or four children. Sizes 
now accepted for school classes are much 
too large for good cooperative work. 


en SB acc FAD 1 : 5 


7 has bee 


An example follows : 
Nearly 200 seniors had assembled, as 


15 Watson, op cit., p. 15. 


they were accustomed to twice a week, in 
a small auditorium. They were meeting, on 
this oceasion, to listen to a report by a 
representative of the Department of State. 
A teacher introduced the guest speaker. 

The speaker began by describing the 
prisoner of war dilemma in Vietnam at the 
close of 1970. Next he explained that in 
order to understand the setting of the 
events, the students should know some- 
thing of the culture of the people and the 
nature of places and things in Vietnam. To 
help them, he continued, he would show a 
12-minute sound motion picture film that 
would give them some realistic experiences 
about that area of the world. The film was 
shown, and the speaker continued by de- 
scribing many of the problems involved 
in fighting a war in Vietnam and, more 
important, in becoming a prisoner of war 
in Southeast Asia. 

“‘Never before,’’ the speaker con- 
eluded, ‘‘have so many Americans been 
held as prisoners of war for so long a time 
and in violation of the Geneva Conven- 
tion.’’ 

After this large-group session, the pu- 
pils reorganized themselves, as was their 
usual procedure, into small groups. Several 
groups shared the supervision of a teacher- 
leader. While discussion was begun usually 
by the teacher, the impact of the lecture 
and film soon triggered lively responses, 
suggestions, and next-step plans from the 
students. 

‘‘How can this happen today?’’ one 
pupil asked, urgency in his tone. 

‘“‘How can a nation just ignore the 
Geneva Convention?’’ another student 
added. 

‘“‘What’s the Geneva Convention? 
Seriously, I should know about it, and I 
intend to find out.”’ 

Other students volunteered : 

‘“How does the Red Cross fit into all 
of this?”’ 

‘“What can the Department of State 
do?”’ 
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‘“‘T’d like to find out about the Paris 
Peace Talks and what they have done 
about the P.O.W. problem.”’ 

As the small-group meetings disbanded, 
one social studies teacher pondered, ‘‘ Quite 
a list of purposes. The theory seems to be 
working. General background information 
of use for all—that’s the function of the 
large group. Then small groups to encour- 
age involvement through pupil-teacher 
planning. Most of the next steps I would 
have offered were anticipated by the stu- 
dents! And that’s good! Several of these 
ideas I hadn’t even thought of—look at 
this list.’’ 

Following procedures now well estab- 
lished, the social studies teacher went down 
the hall to the Social Studies Learning Re- 
source Center (similar to eight other such 
centers in the school, qne for each of the 
academic content areas: mathematics, in- 
dustrial arts, home economics, language 
arts, sciences, etc.). On entering, the 
teacher went to the schedule board and, 
under the card identifying his small groups, 
attached the statement of questions previ- 
ously approved. He then turned to discuss 
with the supervisor of the resource center 
procedures that would permit the individ- 
ual learners to come in and pursue their 
own inquiries by referring to the varieties 
of resource materials available to them. 
During the rest of the week, pupils en- 
rolled in the Problems of Democracy course 
would spend whatever time they chose in 
pursuit of background material which 
would yield information to be applied to 
the inquiries they individually chose to pur- 
sue (see Figure 2.10). 

The Social Studies Learning Resource 
Center represents an environment in which 
the motivated learner may become com- 
pletely absorbed studying source informa- 
tion as the first step in the process of self- 
discovery evaluation, and application of 
new information to his own purposes. Im- 
mediate access to materials by the learner 
is almost guaranteed; this is a key factor 


FIGURE 2.10 


This is the Social Studies Learning Resource 
Center at Kailua High School in Hawaii, shared 
by hundreds of students. During scheduled times 
students are free to come to this center to pursue 
individual or small-group study. They have easy 
access to all kinds of learning resources: film- 
strips, recorded materials, films, pictures, news- 
paper files, books, and pamphlets. (a) Students 
locate filmstrips (b) they study the pictures, 
charts, and related data; (c) they meet to discuss, 
evaluate, and plan to search further through 
other materials available in the center. How do 
your learning resource facilities compare? What 
are your reactions? 
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in the learner’s feelings of achievement and 
success. Within the learning resource cen- 
ter, the student may locate immediately 
and study individually current events ma- 
terial in filmstrip form, prerecorded tapes, 
map projectuals, chart sets, picture sets, 
newspaper clipping files arranged in order 
of central topics, and so forth. Because stu- 
dents have ready access to materials and 
flexibility of time to study them, a high 
percentage of students are able to learn 
more in less time than if they were held 
to the pace which the traditional classroom 
organization imposes. The inevitable result 
is a degree of heterogeneity which teachers 
have long recognized as being desirable, but 
about which they often felt frustrated when 
they were forced to ask, ‘‘What can I do 
with a student who quickly exhausts all the 
available supples and sits impatiently 
while I struggle to help the laggards?”’ 


sue their own plans at their ow 

Through such strategies, the individ- 
ual is permitted to plan, to inquire, to be- 
come involved, to engage in a self-directed 
search to discover and know, and, finally, 
to apply his new-found information in pat- 
terns which he can develop, usually, with 
the help and guidance of a skillful subject- 
oriented teacher (see Figure 2.11). Ex- 
amples of ways media can be arranged and 
identified with such emerging new patterns 
of teaching strategy are discussed in later 
chapters. 


6. Creativity is the goal of learning 
Learning for learning’s sake is not enough. 
As has been said earlier, the degree to 
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which one may learn information per se 
as a result of interacting with well-chosen 
mediated learning experiences greatly ex- 
ceeds what may be learned through involve- 


ment with more traditional verbal experi- 
ences. , 


\ ion. Three 
widely accepted learning precepts support 
such purposes : 


1 Opportunity to plan and develop fresh, 
novel, and stimulating experiences is a 
kind of reward which is quite effective 
in stimulating learning. 

2 A sense of achievement and satisfaction 
develops within the learner as he 
transfers learned information into self- 
concewed applications of his own 
creation. 

3 Behaviors which are rewarded or 
reinforced through the sensation of 
self-accomplishment which occurs as one 
invents, creates, or applies new learning 
to the solution of self-initiated projects 
are more likely to recur in the future.1® 


These precepts in no way diminish the 
desirability of arranging learning experi- 
ences which yield skills and information 


e | 


An example follows: 


16 Watson, op. cit., pp. 2-7. 


17 See Chapter 1, pp. 33-39, for a discussion of 
ways new media learning materials can accelerate 
learning of factual information, which then be- 
comes the basis for science and social studies dis- 
covery and inquiry methods, processes which ean- 
not be completed until the students have applied 
learned information and skills to testing hypoth- 
eses or drawing conclusions and generalizations. 


The teacher of creative art arranged 
for the members of the senior high school 
class to attend regularly scheduled labora- 
tory periods during which the immediate 
purposes were to master skills involved in 
textile design, preparation of textile dyes, 
identification of textiles, and, finally, batik- 
ing (the applying of brilliantly colored 
designs to textiles, using wax to control the 
process). Students acquired information as 
they observed demonstrations by the in- 
structor, sound motion picture films, and 
batik specimens; they also reviewed a 
step-by-step explanation of batik skills as 
presented in a sound filmstrip. Next, during 
laboratory sessions, they practiced and 
evaluated the batik skills they had learned 
and corrected their failures. 

The instructor then announced: ‘‘Now 
that you’ve learned some of the basic skills, 
I'll expect you to figure out what you’d 
like to do with them.”’ 

The next day a number of students 
responded, displaying to the group and the 
instructor trial patterns, textiles, and dye 
samples to be used to produce finished ba- 
tiks. Some were encouraged to go ahead 
on their own. Others needed more planning 
time and advice from classmates and the 
instructor. 

‘‘Too often we consider the task com- 
pleted when skills are mastered,’’ the in- 
structor explained later to a visitor. ‘‘ Ac- 
tually, it’s at that point the real learning 
takes place.’’ He paused and directed at- 
tention to the finished projects: dresses, 
purse covers, swimsuits, pillows, and so 
forth. ‘‘The days weren’t long enough. 
Once they were free to proceed on their 
own, some of those who had least to say or 
do during skill instruction came up with 
some of the most original and best executed 
batiks.’’ 

The type of environment that leads to 
creative learning can be provided for any 
subject area. For example, a science film 
on the nature of solids, liquids, and gases 
raises aS many questions as it answers. The 


FIGURE 2.11 


Variations for desired teaching strategies are 
possible when appropriate facilities are provided, 
that is, adequate school buildings. These photo- 
graphs and diagram show a school plant 
designed for a variety of teaching strategies: 


(a).independent study, (b) small-group study, in 
this case, listening to lasediearepamariald 
and (c) Jarge-group learning areas located 

arou center. Such planned 
interrelationship must involve administrators, 
teachers, community representatives, and media 
personnel. How do your facilities compare? 


68 


&< 


eS S 


oy 


Primary 
Books 


a 


SOURCE CENTER Rig’ 


i. \ 


ERS 
Py DY 
dome atts, 


entep™ 
“2 


EN 
ee 


ss | | 
Social 


o en 
FeeeSo Cc a 
} 


‘T 


69 


questions can be explored best when the 
quest for additional information is ‘‘trig- 
gered’’ by encouraging students to formu- 
late their own hypotheses, search out ways 
to test them, devise their own equipment, 
observe their experiments, and, on the 
basis of their results, to make generaliza- 
tions. Throughout this process, the teacher 
guides, encourages, evaluates—and by so 


doing, is engaging in Sa eee inhi 
e coneee 
- ing 1S h 


one learner, inventiveness might be ex- 
pressed in the creation of an original story ; 
for another, it might be expressed through 
the fashioning of a musical instrument out 
of tin cans, wires, and wood. For others, 
invention may be more complex—perhaps 
the initiating of new organizational plans 
for the school student body in which ideas 
and activities normally limited to a class 
group are expanded to the entire school or 
even to community participation (see Fig- 
ure 2.12). 

Many pupils, if the learning situations 
presented to them are conducive to it, are 
capable of some degree of creative inven- 
tion. This is well demonstrated by a high 
school Asian culture study group that was 
exploring the possibilities of gaining a bet- 
ter understanding of Oriental culture. As 
a unit on Japan progressed, the students 
learned by listening to recorded explana- 
tions and examples of Haiku poetry. This 
kind of poetry, they learned, is a closely 
prescribed form of poetic expression. The 
Haiku poet seeks to express a central idea 
through a poetic word picture which, by 
esthetic tradition, is limited to 17 syllables. 
It is not impossible to transfer this same 
task to English. The teacher described the 


FIGURE 2.12 


EEE 


These pupils are watching a creative dramatiza- 
tion presented by members of another class. 
Such activity represents the culmination of 
planning, searching, experiencing, conceptualiz- 
ing. What do you “read” from this picture? From 
what you see, can you make any evaluative 
judgments? Could this be the response to some 
of your own teaching plans? 


mechanics of Haiku poetry, played addi- 
tional recorded translations, and then en- 
couraged several pupils to experiment on 
their own. 

‘“Tt’s harder to use fewer words than 
many, isn’t it?’’ one pupil commented 
after a few trials. 

‘‘Writing a letter to the embassy is 
nothing compared to getting across one 
idea in 17 syllables,’’ a second volunteered. 

‘‘T’ve been at this for two study halls 
now—but I’ve got a start!’’ a third ex- 
claimed happily. 

Before the end of the week, several 
students were able to present to the rest of 
the group a number of poetic word pictures 
in the Haiku style. Two were particularly 
good, ‘‘Wavyes’’ and ‘‘Lapping Tide’’; a 
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third, ‘‘Bird at Dawn,’’ was truly out- 
standing : 


Early yellow light ; 
wings circling against 
low clouds ; 

dawn bird’s silent flight. 


Inventive creativity can be manifested 
in a variety of ways: through the tradi- 
tional channels of artistic expression— 
literature, drama, painting, photography, 
sculpture, pottery, music, dance, and so 
forth; through mechanical channels, such 
as carpentry, electrical work, machinery 
manipulations, and the like; through social 
channels, such as group leadership, help- 
ing, understanding, or providing spontane- 
ous entertainment for others; and in the 


purely ideational realm, as exhibited in 
discussion or writing. 

Often, a pupil’s inventive potentiali- 
ties are revealed in ways not considered de- 
sirable by the teacher. For example, the 
pupil who constantly disrupts the class with 
humorous remarks may be showing a real 
talent for comedy which, if encouraged 
through more appropriate channels, might 
prove to be of considerable value both to 
the class and to the individual’s further de- 
velopment. Similarly, the pupil who seems 
to have a strong but negative leadership 
influence on his fellow class members may 
have talents that an alert teacher can de- 
velop into those that are actually an aid to 
him in his role as teacher. Or the absent- 
minded child who seems to be preoccupied 


(ul 


FIGURE 2.13 


The gifted learner often produces much less 
than his best. How may the teacher tap hidden 
sources of inventive creativity? 


with matters other than his classwork may 


be manipulating profound scientific or 
mathematical ideas (see Figure 2.13). Even 
the child who seems to have difficulty ex- 
pressing himself verbally may actually have 


replete with understandable and useful ex- — 


sponse. The teacher at work in this day of 


an unusually good aptitude for imagery 
which careful attention and help from the 
teacher can develop into true literary tal- 
ent. Many teachers who have worked with 
culturally deprived pupils have found in- 
herent in their pupils’ compositions a great 
deal of poetic imagination and vision, tal- 
ent which might easily have been over- 
looked if the feagher had noticed only the 
children’s pave ved en ed oram- 


burgeoning audiovisual materials has avail- 
ahle to un a rewarding opportunity to ex- 
plore and experience the joys of working 
in a learning environment that can be so 
rich in appropriate learning experiences 
as to capture the creative imagination of 
curious and motivated pupils. This is a 
high-sounding statement of purpose, but 
it is amply justified, Certain specifies in- 
volved in achieving it are described more 
completely in later chapters, but they are 
introduced briefly here to serve as_ basic 
guidelines to help the teacher plan for this 


kind of activity. 
Goethe" atv hywevinsisemsostepiees o as 
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A diagrammatic 
representation of a creative learning en- 
vironment is shown in Figure 2.14. The 
term ‘‘messages’’ refers to information 
transmitted by a person—teacher to pupil, 
pupil to teacher, or pupil to pupil—or by 
an audiovisual learning medium. Regard- 


affect the 
ated knowledge of the 
it teacher- 


take place; 

oe) y = e- 
If the message 
7a as to 

e, this response 


FIGURE 2.14 
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rtion to the number of useful 
affector messages which are created within 
the classroom by the teacher, by educa- 
tional materials and media, and often by 
the pupils themselves. 


As stated, maximum learner involve- 


is 


Se eT ea, ; | panini us (ii paiiabinbassmnonan 
rning. The implication 0 sage. Pupil responses usually 
occur 
verte 


orth. ich learning environment must 
also, of course, include a well-stocked book 
library of resource materials and many op- 
portunities for pupil-teacher exchange of 
ideas and conclusions. In 


? 


The affector and effector communication process. 


Messages 


Pupil 
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MESSAGES Teacher 
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FIGURE 2.15 


Why, when, and by whom should this experiment 
in viscosity be conducted? Whose creativity is 
being evidenced here? 


tions to problems between pupils and teach- 
3 : 
ers and among the pupils themselves is a ; ij ; , A 
and creative learning environment. Media 
materials themselves and appropriate ways 
of making them readily available for the 
independent search and inquiry of the stu- 


dent are discussed more completely later 
(see Figure 2.15). 


Summary: systematizing the use 
of media for learning 


Powerful tools for the improvement of 
learning are now available to teachers and 
learners. It is the purpose of the following 
chapters to present to teachers the syste- 
matic procedures through which assessment 
of learner needs, strategies for pupil in- 


Finally, the most reliable form of 
evaluation can be achieved when the learner 
responds to instruction through means that 
reflect his own inventive information or 
skills he has acquired. Evaluation is more 
sure to be valid when the nature and ex- 
tent of learner responses are observable 
and thus may be judged and valued. 


volveme 


What has been said in this chapter 
may be incorporated into the following 
plan for constructively using media learn- 
ing experiences. This plan of action may 
be useful as a point of reference as suc- 
ceeding eaepter are read and applied (see 
Figure 2 16) 

1. Analyze the thresholds and needs 
of learners. Each learner is unique in 
terms of his interests, abilities, levels of 
readiness, and capacity to adapt and cre- 
ate. Pretests are extremely desirable in 
helping to reveal the thresholds at which 


FIGURE 2.16 
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learners are likely to begin their quest for 
learning experiences (media-related experi- 
ences). 


9. : ; 
; e 
Make it possible for these understandings 


to be the result of pupil participation and 
involvement. 
3. Decide as soon as possible what be- 
haviors are expected to be observable among 
instr 


have been completed. Sometimes referred 


This is a closed-loop continuous instructional 
development plan. Within this diagram, which 
highlights ways to systematize the use of media 
for learning, are incorporated the basic learning 
tenets discussed in this chapter. It is suggested 
that you refer to it as you proceed through the 
following chapters. 


THE LEARNER IS PROVIDED AMPLE OPPORTUNITY: 
7. on these 


Recycled 
bases, 


to cause the 
entire system 
to be evaluated 
and, where 
desirable, 
recycled 


1. to display entry 
behavior 


6. to be evaluated 
in terms of 
how he responds 

(observable, 

measurable 

behaviors) 


2. to understand 
what is to be 
learned 


5, to respond to 
these experiences 


. to know how 
and what he 


) in terms of a 
will ee Sah learning style 
to perform at the to which he 


end of instruction responds 


4. to become 
involved with 
appropriate 
learning 
experiences, 
including media 
and methods 


to as behavioral objectives or terminal ob- 
ae — ny 


he should be capable of doing and on what 
basis he will be evaluated (mastery of in- 
formation, performance of skills, and in- 


ventive and creative outcomes). 
4.8 1 


é : ; d involve the 
learners’ participation. The o 


select those learning experiences which, be- 
eause of their nature, will communicate 
with greatest efficiency the information or 
skills that are to be conceptualized and 
employed creatively by the learner. The 
final question: does the selected learning 
experience communicate effectively to the 
learner ? 

strategy or organization for learning. The 
alternatives are large group, small group, 
self-tutorial, peer teaching, and interrelated 
variations of these. Teaching strategies are 
needed which will permit learners easy ac- 
cess to media learning experiences and 
self-involvement in responses to them. 


i) ; : 1- 
Remember that 
‘the proof of the pudding is in the eating’’ 
—the success or failure of any teaching 
strategy is apparent only in the inventive 
behaviors and accomplishments which stu- 
dents show at the close of actual instrue- 
tion. 


to Lice 

5 ‘ ? 
_eling. No curriculum plan, no instructional 
procedure, no strategy for instruction is 
ever constant or fixed. On the contrary, 
change, revision, and improvement are in- 
evitable outcomes of multimedia instrue- 
tional system utilization."§ 


18 Based on analyses of media systems by Dia- 
mond, Barson, and Lange. See Robert M. Diamond, 
The Use of Multimedia Instructional Materials 
Within the Seminar, University of Miami, 1965; 
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The responsibility for planning, utiliz- 
ing, implementing, and evaluating multi- 
media learning experiences rests not only 
on the teacher, but also, more fundamen- 
tally, on all of those who participate in the 
planning and execution of teacher pro- 
grams. Thus in addition to the teacher’s 
responsibility, there is the responsibility 
assumed by media coordinators, school ad- 
ministators, school board members, librari- 
ans, lay persons, and supervisors. All these 
types of responsibility have been charted 
in terms of a new approach to the im- 
provement of learning referred to as In- 
structional Development. Instructional De- 
velopment is a more sophisticated approach 
that incorporates what has been said about 
learning systems to this point and carries 
it forward into a systematic training pro- 
eram for teams of teachers, administrators; 
and educational specialists. Because the 
I.D. process is somewhat complex, we have 
chosen to introduce it in simple terms in 
conjunction with the selection and use of 
pictures and graphics in the next chapter ; 
we refer to it thereafter at various points 
in the succeeding chapters and develop it in 
further detail in Chapter 15, ‘‘ Multimedia 
Instructional Development. ’’ 

We should emphasize that im using 
multimedia learning experiences, it is most 
important to arrange to involve the learn- 
ers themselves, for they, after all, are the 
participants, the consumers, the ultimate 
users of what is being arranged. The chap- 
ters that follow are devoted to defining 
and describing specific media channels and 
presenting examples of ways they may be 
employed in accomplishing multimedia in- 
struction. 


John Barson, A Procedural and Cost Analysis of 
Media in Instructional Systems Development, 
Michigan State University, 1965; John Barson, 
Instructional Systems Development: A Demon- 
stration and Evaluation Project, Michigan State 
University, June 1967; Phillip C. Lange, ‘‘ Tech- 
nology, Learning and Instruction,’’ Audiovisual 
Instruction, Vol. 18, No. 3, March 1968. 


Further learner response projects 


As teachers we have become so accustomed 
to the presence of all kinds of limitations 
to effective learning that we are in real 
danger of accepting them—particularly 
those that cause us to forget the problems 
confronting learners as they explore new 
areas of cognitive learning. For this reason 


1 

Imagine that you are about to learn to 
read and that you are making your first 
acquaintance with the alphabet. Study the 
following alphabet for no more than a 
minute or two: 


at (asinaisle) aril e (asindata) deta 
a (asincalm) kam a (asindata) deta 
au (asinnow) nav i (asim wmque) unik 
u (asinput) put 1 (asinin) In 

u (asintrue) tru j (asin your) jur 
A (asincup) kap 6 (asinthese) 61z 


Presumably you are now prepared to read 
with comprehension the following primer 
story: 


aur stadi av wul 
wi kom 6a wul. 
wi juz kardz tu kom 6a woul. 
wi kom 62 wul tu mek jarn. 
wi mek jarn aut av komd woul. 


2 

Locate a verbal description of some little- 
known animal or thing, for example, a sea 
horse, octopus, squid, star fish, tarantula, 
platypus, or aardvark. To begin with, you 
would probably consult an encylopedia for 
a concise description. If you chose the 
aardvark, you would find a description 
similar to the following (an actual de- 
scription from the Encyclopaedia 
Britannica) : 


The body is stout, with arched back ; the 
limbs are short and stout, armed with 
strong, blunt claws; the ears long ; and the 
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the following six projects are suggested. 
Select one or two of these and carry them 
out either with some of your fellow 
teachers who work with you but who are 
not necessarily enrolled in this class or 
with some or all of the pupils you teach. 


As you read this story, were you able to 
make sense out of the words? How many 
times did you have to refer to the alphabet? 
The chances are that even repeated 
reference to this alphabet did not help 
you understand the words and that few, af 
any, ‘‘pietured’’ concepts or understand- 
ings of familiar objects were called to 
mind by the word cues. Yet the experience 
you just went through is not unlike that 
which beginning readers face as they 
attempt to attach meaning to verbal sym- 
bols used to refer to real things. What 

as needed? 


tail thick at the base and tapering gradu- 
ally. The elongated head is set on a short 
thick neck, and at the extremity of the 
snout is a disc in which the nostrils open. 
The mouth is small and tubular, furnished 
with a long extensile tongue. A large 
indwidual measured 6 ft., 8 in. In color 

it 1s pale sandy or yellow, the hair being 
scanty and allowing the skin to show. 


Now ask your fellow teachers or students 
to sketch thew visualization of this de- 
scription. Examine the sketches for 
evidences of differing background experi- 


FIGURE 2.17 


These three drawings were inspired by the same 
verbal description of an aardvark. 


ences. Then compare them with those 
produced by three professional artists 
(see Figure 2.17). What generalizations 


3 


In order to demonstrate the manner in 
which new media materials can provide 
valuable background learning experiences, 
select for use a short portion of some 
appropriate sound motion picture teach- 
ing film. Now consider how you might 
engage in a role-playing situation similar 
to the following, which occurred during 
a faculty meeting devoted to exploring 
the means of improving learning opportuni- 
tres. In this case, an excerpt froma film 
on Ely Whitney was used. Your excerpt 
should be from a comparable film. 

In order that the attending teachers 
themselves might benefit from concrete 
experience, the chairman utilized the 
role-playing technique, asking the group 


do you arrive at which relate to the 
uniwersal nature of learning problems? 


members to consider themselves pupils in 
an upper-grade social studies class that was 
about to begin a unit on American in- 
ventors. 

‘Can any of you think of some great 
American inventors?’ the chairman asked 
of his ‘*class.”’ The teachers came up with 
Edison, McCormick, Fulton, Bell, and 
Whitney, the last being the most fre- 
quently recalled name. 

“Obviously, to most of you, Whitney 
is an outstanding inventor, so we'll begin 
our study with him,’”’ continued the chair- 
man in his role of teacher. ‘‘ What do you 
already know about Eli Whitney ?’’ 

The cotton gin was overwhelmingly 
the largest response; only two of the 
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teachers credited Whitney with having 
formulated the principles which underlie 
mass production. The chairman next asked 
the group members to close their eyes and 
to indicate with their hands what they 
remembered to be the approximate size 

of this famous cotton gin, and to maintain 
this pose as they reopened their eyes and 
looked around them. When the teachers 
compared their estimates of the cotton gin’s 
size, they saw that the smallest estimate 
was about a foot wide, another was about 
two feet high, and one so big that the 
particular member’s arms were not long 
enough to convey his idea of its propor- 
tions. The chairman then showed a 2-min- 
ute film excerpt in which the actual size 

of the cotton gin was revealed to be about 
15 feet by 4 feet (Figure 2.18). 

““Let’s consider the implications of 
this experiment,’’ continued the chairman. 
“What are your reactions ?’’ 

“* Most of us were way off,’’ remarked 
one ‘pupil.’ 


FIGURE 2.18 
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“Vet you all studied Eli Whitney and 
his cotton gin in grade school, again in 
high school courses, and perhaps even 
later, in college courses. Surely you should 
have a fairly good memory of its size.”’ 

The teachers thought about this for 
a moment and then one volunteered, ‘ But 
we never had a chance really to visualize 
ee 

‘What information sources did you 
recall just before you indicated the size 
of the cotton gin?’’ asked the chairman. 

‘*Well, I remember reading about El 
Whitney, but my idea of the size of his 
invention was way off,’’ said one teacher. 

“T saw a drawing of it,’’ said another, 
“but apparently I got a wrong impres- 
ston.”’ 

The discussion continued on the 
efficiency of learning that stems solely 
from verbal description. The teachers 
agreed that verbalization is not sufficient 
to impart a true concept of unfamiliar 
objects or events. 


This reconstruction of Eli Whitney’s cotton gin 
reflects careful and authoritative historical 
research. How does it compare with your own 
mental image of the machine you learned to 
associate verbally with Eli Whitney? 


4 
Examine the learning objectives listed in a 
typical unit of work in a course of study 

in a subject area in which you are inter- 
ested. (As an alternative, analyze some of 
the study questions at the end of a typical 


5 

Arrange to visit a nearby school which 

includes a subject or departmental learn- 

ing resource center in its programing. 

If possible, interview a teacher, super- 

visor, or principal and ask such questions 

as these: 

a Under what circumstances are pupils 
free to use the learning resource ma- 
terials? 

b Does planning for the use of learning 
resources include pupil initiative or 
participation? 

ce During about what percentage of the 
school day are pupils able to conduct 


6 

Interview a primary-grade reading teacher 

and ask the following questions: 

a What readiness activities do you help 
children engage in before attempting 
beginning reading ? 

b What ts the relationship of readiness 
actwity to success in realing ? 

e Are home backgrounds (presence of 
good books in the home, family travel, 
family group conversation) reflected 
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their own questing of cognitive infor- 
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learning resource facilities ? 

d To what extent does the person you 
interviewed believe that the learning 
resources available fulfill the questing 
and research appetites of average 
learners? of the more gifted learners? 

What conclusions were you able to draw 

on the basis of criteria statements made in 

Chapter 2? What plans do you have in 

terms of your future teaching roles and 

goals? 


im children’s reading success? Report 
your interview to your classmates. What 
conclusions do you draw? Conduct simi- 
lar interviews with teachers of art, 
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To be able to differentiate between visual _ 
fiteracy training and students simply taking 
pictures. 


To be able to design a learning experience that _ 


: encourages the visual sequencing of ideas. 


2 To be able to select from a group of flat pictures — 
___and graphics those that are good for teaching 
____ purposes and to justify the selection. _ 


_ To be able to illustrate two ways pach in whlch: 


_ of motion can be conveyed in a flat soit den 


_To be able to list the principal steps in the 
Instructional Development approach to teaching 
and learning problems. 


_To be able to mount three pictures (or graphics) 
_of different proportion by at least two ae dibaiiyon 


View and critique the films Hey, Look at Me and 
Visual Literacy (see Media References) from the 
standpoint of Objective 1. 


| Use (or take) a set of pictures and write a plan 


for a legitimate learning experience in a subject 
and at the grade level of your choosing which 

will require your students to use the pictures in 

an ordered sequence. 


From a set of pictures and graphics provided by 
the instructor (or by yourself from magazines or 
other sources) select two each to illustrate (a) 


_ good composition; (b) clear interpretation; (c) 
- effective color; (d) desirable contrast and 
sharpness. Be ready to discuss and justify your 
selections. 


Se Y _ Identify a teaching situation in your own area in 
(a) an impression of depth and (b) an impression ay 


which flat pictures showing depth are important 
for needed understanding. Find pictures 
illustrating two means of providing the needed 
depth concepts and be ready to describe how 


_ the depth effect is achieved. Do the same with a 
set of still pictures which portray motion by two 


or more means, 


Write the four general steps in the Instructional 
Development approach, with a brief explanation 


of what is involved in each step. 


From a group of mounted pictures or graphics, 
select three that are mounted effectively for 


teaching purposes. Be ready to defend your 


selections before the class. 


ROM the moment we open our eyes 

in the morning until we fall asleep 

at night, our senses are literally 
bombarded with thousands upon thousands 
of sensory stimuli. In one way or another, 
we process these, sifting out most, attending 
casually to others, and focusing our atten- 
tion on those which, for whatever reason, 
may interest us. 

It is only from those on which we 
focus our attention that we are likely to 
learn anything. Teachers, therefore, regu- 
larly expend much energy and ingenuity in 
attempting to focus students’ attention and 
interest on the lesson at hand, that is, to 
motivate them. We all recognize the vital 
importance of motivation in learning. There 
is much more to learning, of course, than 


merely being motivated, but little learn- 


ing is likely to take without the 


initial drive that comes from being self- 
—_<—; <<a aS 


motivated. _ 


A key problem in today’s schools arises 
from the fact that many students perceive 
little relationship between what they are 
called upon to do in school and the world 
they see outside of school. That world is 
a highly visual one—our students, before 
they even begin school, are accustomed to 
expertly designed visual messages of many 
kinds. As they grow older, they find the 
mass media ever more insistently seeking 
and competing for their attention. Power- 
ful visual communications are an inherent 
part of their out-of-school environment, 
and they respond readily and naturally to 
them (see Figure 3.1). 

Our more successful students are able 
to develop and maintain a kind of perspec- 
tive which enables them to take their school- 


ing as it is. Others—including ever greater 
numbers of disadvantaged youth—tend, for 
many reasons, to be less successful from the 
beginning of school, to fall farther behind 
as time goes on, and eventually to drop out. 
A common characteristic of many of these 
culturally deprived youngsters is difficulty 
with the language, both oral and written. 
The language used in their homes and 
neighborhoods is apt to be more different 
from the language they experience in school 
than is the language used in most middle- 
class homes. Thus they are handicapped at 
the outset, and unless something other than 
conventional language methods and ma- 
terials is used, the future success in school 
of such pupils is, at best, in jeopardy. 
Commonly, these are the youngsters who 
by the time of adolescence have developed 
a feeling of apathy about ever achieving 
success in school. Is it any wonder that they 
get “‘turned off’’ and tend to lash out at 
the ‘‘establishment’’? 


Visual literacy 


sion-competencies a human being can de- 
eloniby eeclieen dT eMthe eaRee eee 
and Tearning experiences. ’’ 

A__recent development of growin 
promise is visual literacy training, which 


is explicitly designed to give students mo- 
tivation and skills in expressing themselves, 


first in visual terms and later in spoken 
and written language. The children are 
given simple Instamatic cameras and film 
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FIGURE 3.1 


“Sesame Street” and “The Electric Company” 
are two children’s television programs that bridge 
the gap between pure entertainment and educa- 
tion. Produced with adequate funds and profes- 
sional talent, these programs have achieved 
marked success in stimulating preschool and 
middle-grade reading. In this scene from 
“Sesame Street,” “Big Bird,” one of the 
program’s featured performers, discusses the 
letter “M” with one of his human colleagues— 
one way visual examples help achieve “literacy.” 


and are taught how to use them to tell pic- 
ture stories (see Figure 3.2). Reports from 
a number of school systems indicate con- 
siderable success both with average students 
and, more particularly, with youngsters 
from economic and culturally deprived en- 
vironments. 

Several years ago, a six-week summer 
project was conducted with 100 first-, sec- 
ond-, and third-grade children of migrant 
workers to determine the impact visual lit- 
eracy training might have on language 
skills. Half of the children were given 
visual literacy training and half traditiona 
training in language skills. The results at 
the end of the summer indicated a clear su- 


periority in oral language for the experi-_ 
mental group, as well as some important 
fringe benefits : 


The excitement implicit in any visual 
literacy project is difficult to describe to 
anyone who hasn’t seen the wonder on the 
faces of youngsters when they see their 
newly-processed pictures. The migrant 
pupils in the experimental classes became 
so excited that many of them spent time 
after school discussing their pictures with 


teachers and the project staff. Such interest 
in school is highly unusual for such pupils. 
The quality and frequency of their oral 
language responses were among the most 
important results of the project. Even the 
most silent, recalcitrant pupil will jabber 
about pictures, but he’ll really ‘‘ go on and 
on’’ about his own pictures .. . for they 
are the most meaningful pictures he can 
show you. 


Another investigator did a study on 
teaching grammar and composition in a 
college preparatory high school with visual 
literacy techniques. His control group 
learned by traditional means, but the ex- 
perimental group primarily used visuals 
and cameras. At the end of the experiment, 
both groups had improved in grammar at 
about the same rate, but the quality of the 
film group’s composition work was much 
superior to that of the control group. The 
traditional group generally turned in the 
minimum amount of work, whereas the film 


1Roger B. Fransecky, ‘‘ Visual Literacy and 
Teaching the Disadvantaged,’’? Audiovisual In- 
struction, October 1969, pp. 28-31 ff. 
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group worked long and hard at revising 
their narrations and generally submitted 
excellent work. The researcher summed up 
the results thus: 

Motwwation; This is the key. While both 
groups ‘‘learned grammar’’ equally well, 
the film group enjoyed it and, as a result, 
was easier to work with. The traditional 
group dreaded composition and did little 

or no revision. Revision to them meant 
“copy wt over on good paper.’’ However, 
the film group wrote compositions that 

they wanted to write; they used a thesaurus 
because they wanted ‘‘that right word’’; 
they wrote compositions and enjoyed the 
effort. They found that learning could be 
relevant and fun.” 


What is visual literacy? 

Although visual literacy is attracting in- 
creasing attention, there is still uncertainty 
about its precise nature and significance. 


As one writer puts it, ‘‘When I say visual 
literacy, what T have in mind is a great dim 


2Gerald W. Jaromin, ‘‘Teaching Grammar and 
Composition Using Cameras,’’ in Proceedings of 
the First National Conference on Visual Literacy, 
Pitman, 1970, p. 196. 


FIGURE 3.2 
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shape, the outlines and importance of which 


Much of the original work on visual 
literacy was done by John Dehes and his 
associates at Eastman Kodak. Its develop- 
ment as an increasingly specific concept is 
based on a confluence of knowledge, theory, 
and technology in many areas, including 
general semantics, structural linquistics, 
transformational grammar, psychology, and 
philosophy. Experience thus far seems to 
indicate that visual literacy training, 
through providing nonverbal as well as 
verbal means of communication for today’s 
children, can help alleviate some of the 
more critical instructional problems facing 
today’s schools. 

But what, actually, is visual literacy? 
Debes has undertaken to formulate a defi- 
nition that he describes as tentative but 
as one having some consensus behind it : 


Visual literacy refers to a group of vision- 
competencies a human being can develop 

by seeing and at the same time having 

and integrating other sensory experiences. 
The development of these competencies 

is fundamental to normal human learning. 
When developed, they enable a visually 


literate person to discriminate and interpret \) 


Students at both elementary and secondary 
levels apear to benefit significantly from creating 
their own communications through pictures. 
Before they go out “in the field,” these children 
discuss their cameras with their teacher. 


the visual actions, objects, and symbols, 
natural or man-made, that he encounters 
in his environment. Through the creative 
use of these competencies, he is able to 
communicate with others. Through the 
appreciative use of these competencies, 

he is able to comprehend and enjoy the 
masterworks of visual communication? 

—— 


Some psychological foundations for 

visual literacy training 

As suggested by the definition just quoted, 
certain fundamental learning concepts un- 
derlie the principles of visual literacy 
training.* These can be summarized in three 
brief statements : 


1 Achild’s conceptions emanate naturally 
from a progression of experiences, at _ 
first very largely physical or kinesthetic 
in nature, which form a framework . 


takes place. 


An infant, for example, instinctively and 
avidly seeks his mother’s breast and, in 
the process, experiences a total sensory in- 
volvement along with the reinforcement 
and rewards of being fed. Thus, through 
hunger and the expression of it, the im- 
pulse to search and find and be rewarded 
is established and reinforced almost from 
the beginning of life. The significance of 
this impulse to seek and find and be re- 
warded in the process is, of course, funda- 
mental to all learning. 


2 A child begins early to develop a visual 
vocabulary which takes on meaning to 
with , 


the extent that he can interact 


3 John L. Debes, ‘‘The Loom of Visual Literacy,’’ 
in Proceedings of the First National Conference 
on Visual Literacy, Pitman, 1970, p. 14. 


4See John Debes, ‘‘Some Foundations for Visual 
Literacy,’’ Audiovisual Instruction, Vol. 13, No. 
9, November 1968, pp. 961-964, 
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and have some effect on the items or 
processes SEN. 


Contrary to earlier thought, we now know 
that babies can make subtle depth dis- 
criminations by the time they are 60 days 
old.® Long before he learns to talk or to 
interact selectively with people and objects 
around him, the baby stores up visual im- 
ages that are meaningful to him to the ex- 
tent that interactions with them have had 
meaning in a physical sense. When he sees 
his mother warm the bottle or move the 


5T. G. Bower, ‘‘The Visual World of Infants,’’ 
Scientific American, December 1966, pp. 80-92. 


FIGURE 3.3 


Very young children learn to communicate 
effectively long before they learn a spoken 
language. Unfortunately, we tend to minimize 
nonverbal communications skills later on. 


high chair close to the table, he knows that 
food is coming and responds accordingly. 
Further, he fecene early how to get action 
to bring about these desirable events (see 
Figure 3.3). In the process he develops 
understanding and skills in what two re- 
searchers call “‘visual language,’’ one ele- 
ment of which they call ‘‘body language”’ 
—the actions we make, consciously or other- 
wise, by which we transmit ideas or feelings 
to others.® Both by erying and by other ac- 
tions, the baby thus learns to make his 


6 Weldon Kees and Jergen Reusch, Non-Verbal 
Communications, University of California Press, 
1964, pp. 16-20, 36-41, 189-193. 
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needs known and to respond by expression 
and other means when they are met. He 
likewise learns early to be aware of and 
respond to the attitudes and actions of 
people around him. Whether they are af- 
fectionate, neutral, or negative, there seems 
little question that these visual images are 
organized and that they become the basis 
for his development of verbal skills later on. 
He not only learns to interpret but to use 
body language, and by the time he is 2, 
he has become pretty sophisticated at it, 
with an extremely active and effective vis- 
ual vocabulary through which he achieves 
success and happiness in his own little 
world. 


3 Inthe process of developing a visual 
language, chitdren need-much-practice 
in ordering and sequencing things 


visually of they are to order and-se- 
quence ideas verbally later on. 


This ordering takes place naturally and 
normally in home environments in which 
infants have opportunities to select and 
attend to a continuous stream of visual 
images with which they can react in terms 
of their needs and their interests at the mo- 
ment, whether hunger, curiosity, or other 
interests. The point is that in their own 
world, babies, like adults, must become se- 
lective in what they attend to in terms of 
what interests them at the moment or, as 
they grow older, for longer periods. In 
such acts they attend to certain things and 
ignore others and, in the process, begin to 
make sense in their own terms of what they 
see. Were it not so, the child would develop 
with a hopeless kaleidoscope of visual im- 
ages without order. Instead, he concentrates 
on his mother, on his blocks, or on what- 
ever may attract him for the moment. In 
so doing he tends to exclude other things 
and in that process begins to provide a kind 
of order and sequence to what he sees. 


Deterrents to visual sequencing 

Preschool children used to get continuous 
practice in ordering things visually and in 
choosing what or what not to attend to, but 
now they begin at an early age to become 
heavily involved with television viewing 
over extended periods of time (see Figure 
3.4). The television programs, usually de- 
signed for older children or adults, tend to 
preclude visual selection or ordering. You 
either look or you don’t look. Further- 
more, it is difficult to interact meaningfully 
with a TV mother, toy, or glass of milk. 
The child may in fact respond, but noth- 
ing he does has any effect on what happens 
on the television tube. From the standpoint 
of both visual choice and kinesthetic re- 


Teaching with pictures and graphics 
90 


sponse, therefore, the child tends to be- 
come a passive receiver of the visual ideas 
of others, rather than practicing the selec- 
tion and ordering of his own visual per- 
ceptions. 

Whatever their considerable benefits 
ight be, television, films, and other pre- 
ogramed visual sequences may have 
deterrent effect on the chi 
development of verbal skills—particularly 
in the ordering and sequencing of ideas. 
The need for such experiences apparently 


is very real. For example, two specialists 


who have done considerable work with 


children with learning disabilities say that 


the one factor common to § such . children } 1 is 


their ‘incapacity to order ideas ideas. In conse- 
quence, they recommend that visual se- 
quencing be practiced assiduously." 

Other influences on verbal develop- 
ment and skills frequently compound the 
problem. The family and home environ- 
ment, as we know, are highly important 
factors in the child’s development and can 
have marked effect both on his perceptions 
and on his chances for developing verbal 
skills. Thus, coming from a home environ- 
ment where there is little conversation or 
where conversation is in language forms 
different from those used in school, the 
youngster is clearly at a disadvantage when 
moving into a school environment that is 
very largely verbally oriented from the be- 
ginning, As Debes puts it, ‘‘In the non- 
verbal family, there’s not much talk any- 
way. In the television family, there’s even 
less. Therefore, opportunities to communi- 
cate verbally are relatively few; the chances 
of a child becoming articulate grow dim.’’8 


7Marianne Frostig and Phyllis Maslow, ‘‘Lan- 
guage Training: A Form of Ability Training,’’ 
Journal of Learning Disabilities, February 1968, 
pp. 15-24. 


8 Debes, ‘‘Some Foundations for Visual Liter- 
ACY OPCs Dao Ode 
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FIGURE 3.4 


Unquestionably there are many benefits here, 
but also some handicaps to child development. 
How can we maximize the former and minimize 
the latter? 


What is involved in visual literacy training? 

In the context just described, among others, 
visual literacy training appears to hold 
much promise. For whatever reasons a 


learner’ 


learner s_ opportunities may have peel 

limited, when he comes to school he should 
be given practice in selecting and attending 
Agee ate ica i pierioiaenia ore norts y to visual phenomena of importance 
to him. Second, he needs-opportunities to 
interact in—his-own_way with what he is 


ortuniti have been 


looking at. Third, he should have opportuni- 
ties To create Temingtul-viswal statements 
of his own, Finally, he should be encour- 
aged is angen per eae Hanalei Tee 
he wants to arrange them. Such activities 
are elements that are inherent in effective 
visual literacy training. 

More specifically, visual literacy train- 
ing undertakes to develop the following 
competencies : 
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1 Toread visuals with skill. 

2 To‘‘write’’ with visuals, expressing 
one’s self effectively. 

3 Toknow the grammar and syntax of 
visual language and be able to apply 
them. 

4 Tobe familiar with the tools of visual 
literacy and their use. 

5 Toappreciate the masterworks of 
visual literacy. 

6 To beable to translate from visual 
language to verbal language and vice 
versa.® 


The Educational Projects Division of 
Eastman Kodak has produced a series of 
teachers’ guides and filmstrips mtended to 
help teachers who wish to try the visual 
literacy route.’° The pictures in these ma- 
terials are designed to help the learner 
develop a hierarchy of specific skills and 
discriminations so that he may learn to 
“‘read’’ pictures skillfully as a basis for 
creating and ‘‘telling’’ his own picture 
stories (see Figure 3.5). Representative 
skills and activities to be developed usually 
include the following : 

1. Perceive visual differences an and sim- 
ilarities in_a group of pi ictures—lightness 
and darkness, brightness, shapes, sizes, 
color, depth, movement, and so forth. 

2. Perceive common characteristies in 
a group of pictures—objects normally seen 
together ; like processes (general: walking, 
playing, working, running, fighting, smil- 
ing; specific: walking to school, playing 
ball, driving a truck, riding a bicycle, ete.) ; 
like emotions (anger, happiness, affection, 
pleasure, excitement, ete.). 


3. Perceive sequential relationshipsin 


9 Debes, ‘‘The Loom of Visual Literacy,’’ op. cit., 
Dallas 


10 Initial publications include A Visual Fable, 
How Does a Picture Mean? Making Sense Visually 
(see Media References), and Rhetoric of the 
Movie, plus Photo Discovery Sets of pictures 
which students can manipulate to tell a variety of 
stories. 


FIGURE 3.5 


Involvement is the key here. What are three ways 
that visual literacy training can help these pupils 
better achieve traditional school objectives? 


a group of pictures—‘ 4g uence of 
objects _o or expressl arranged so as to 


communicate an intended idea, a story, an 
$$$ — pe pea CE Seek ie 
emotional reaction, 
4. Put together a series of pictures ar- 
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that_others may understand it and_add 


the words necessary to explain it. 
ai pe ictures or drawings and 


the verbal explanation necessary to com- 


municate effectively an idea, a story, and/or 


an emotion to others. 


It should be noted that though these skills 
and activities fall into a natural and logical 
progression, it is not essential that they be 
dealt with in that logical order. To insist on 
doing so might well take all the fun out of 
what must be an exciting and stimulating 
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new learning experience if it is to produce 
the results which it appears remarkably 


capable of producing. The teacher_should 
concentrate instead on (1) developing and 
maintaining a high level of motivation an 


comm iter oh them. 

Although there are still many ques- 
tions about visual literacy, it does seem 
clear that through the development of cer- 
tain visual skills, learners can be provided 
with an important additional means of in- 
terpreting and communicating about them- 
selves and their environment. Visual liter- 
acy appears to have spec for 
those with limited verbal skills; neverthe- 


léss, it probably has equal or greater po- 
tential in a variety of subjects and_grade 
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levels for competent and articulate students 
as well, 

It should be noted also that though 
much of the work in visual literacy so far 
has been done through still and motion 
picture photography, there would seem to 
be good reason for not limiting our think- 
ing to pictures in this restricted sense. 
What we are really talking about is 
enhancing the learner’s ability to com- 
municate visually. Along with photographs, 
various forms of drawings, graphics, and 
displays, for example, are familar ways of 
expressing ideas and concepts ; furthermore, 
dramatizations and demonstrations have 
elements conducive to visual literacy train- 
ing. We shall frequently refer to visual 
literacy implications as we discuss the 
various media in the chapters that follow. 


. 


Nature and characteristics of flat pictures 


A LTHOUGH visual literacy may appear at 
first blush to be a unique area—and 
perhaps it is—that uniqueness consists pri- 
marily in how the media are generated and 
employed in the teaching process, Actually, 
the teacher using the visual literacy ap- 
proach finds it necessary to know a good 
deal more about the media themselves}\—pic- 
tures, graphics, slides, films, and ‘so forth 
—than most of us typically do. The reason 
for this-is that. the-erux of the visual liter— 
acy idea is for students to communicate by 
means of pictures or other visual media. 


ately, they translate or interpret those 


pictures and media with articu ate, verba 
language. 


To do this, the student must be led to 
discover the difference between good and 
bad pictures and how to design and put 
visuals together so that they will tell the 
story he wants to communicate. Thus it is 
essential for the teacher to understand the 
characteristics of good pictures and graphic 
forms so that he may select and apply them 


effectively in whatever context he chooses, 
including that of the visual literacy ap- 
proach. Let us turn, therefore, to an analy- 


FIGURE 3.6 


Study prints are widely available in color in 
sets like this one and in large sizes from school 
supply companies. 


sis of flat pictures and graphic forms which 
ean be helpful in interpreting and com- 
municating ideas. 


Definition of flat pictures 

A flat picture is a still, opa representa- 
Aa CS te 
graph, drawing inti or te - 
lustration. 

We use the term ‘‘flat pictures’’ to 
describe illustrations in magazines and 
books, photographs, study prints, and the 
like—pictures that can be examined and 
used as they are without a projector or 
viewer (see Figure 3.6). ‘Still pictures’’ is 


DEES ree Cai OLE 
ion pictures in either opaque or projected 


form. In other words, slides, transparencies, 
and filmstrips are included along with flat 
pictures as “‘still pictures.’”’ 

We should note that the term ‘“‘still 
pictures’? can be somewhat misleading in 
that many such pictures present scenes 
where motion is clearly evident, even 
though the picture itself does not, of course, 
move; as we shall see, there are many cues 
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in a dynamic picture which portray the 
motion actually present. The term ‘‘mo- 
tion pictures’’ is also, strictly speaking, in- 
accurate, since the illusion of motion is 
created both in films and on television by 
a series of still pictures projected on the 
screen or tube in a progression too rapid 
for the eye to detect (this is discussed in 
Chapter 11). Both terms have the advan- 
tage, however, of being universally under- 
stood in functional terms, and we will con- 
tinue to use them in that sense. 

But we also need a term to distinguish 
between projected and nonprojected still 
pictures. Although many of the same se- 
lection and use considerations apply 
whether a picture is projected or not, we 
use the term “‘flat pictures’’ to provide that 
distinction and thus identify this part of 
the powerful picture medium more spe- 
cifically and accurately. 


Advantages of flat pictures 
Like any other instructional material, flat 


BREET UR MET TER Sef 
that _produce advantages, as well as other 


a ee Lee ee a ee Ge ee 


characteristi limitations in 


their use for teaching purposes. 


LOW COST AND READY AVAILABILITY 
One of these advantages, of course, is ready 
accessibility on an almost unlimited range 
of topics. Literally thousands of good pic- 
tures appear each year in magazines, news- 
papers, and advertising brochures of many 
kinds which can be acquired at little or no 
cost. In addition, modern textbooks nor- 
mally include large numbers of good il- 
lustrations, and there are many excellent 
sets of study prints available for purchase 
by any school. 


EASE OF USE_ A second advantage of flat 
pictures is the ease with which they can be 
used. Special equipment is unnecessary, 
though a filing system of some sort is es- 
sential so that specific pictures can be 
found when needed. If they are large 
enough, they can be held up in front of a 
whole class. Students, individually or in 
small groups, can use them for a variety of 
purposes. They can be mounted in study 
displays or put together in any order so as 
to fashion a visual message. 


EASE OF MAKING Finally, a teacher or 
students can rather readily draw simple 
pictures or graphics or take pictures with 
cameras, thus generating the right ones for 
immediate and specific classroom purposes. 
This, of course, is not only an essential ele- 
ment of the visual literacy program, but 
also is a useful procedure in many other 
teaching contexts as well. 


Limitations of flat pictures 

All teaching materials have advantages for 
some kinds of teaching tasks and limita- 
tions or disadvantages for others. Just as 
a teacher becomes skilled at selecting suit- 
able reading materials, so should he become 
competent at choosing media and materials 
that will be most effective for each lesson. 


FIGURE 3.7 


Small pictures can easily be shown to a whole 
class by using an opaque projector. 


In part, this choice depends on the inher- 
ent strengths and limitations of the various 
available materials; in part, on teaching 
purposes ; in part, on methods of use. Let us 


examine some limitations of flat pictures 
with these factors in mind. 


SMALL SIZE The vast majority of the 
pictures in books, magazines, and newspa- 
pers are too small to be used effectively in 
front of a class. Unless enlarged or pro- 
jected by some means, they simply cannot 
be seen well enough by everyone in the 
class to justify using them in this way. 
Thus size is an inherent limitation for one 
type of use. This limitation can be over- 
come, however, if an opaque projector and 
adequate light-control facilities are avail- 
able (see Figure 3.7). Moreover, study 
prints can be obtained which are large 
enough to be used in front of a whole class- 


room if attention does not need to be fo- 
cused on small details in the pictures. Size 
is not necessarily a limitation in study dis- 
plays, because if the overall effect of the 
display is good enough, students will go 
up to examine the display—and the small 
pictures—at close range. 


LACK OF DEPTH When accurate percep- 
tion of depth is essential to learning a par- 
ticular concept or skill, a model or the 
object itself may be preferable to a two- 
dimensional flat picture. Accordingly, stereo 
pictures are often used in medical schools, 
along with models and actual laboratory 
dissection, to ensure accurate understand- 
ing of the precise relationships of body tis- 
sues. Aerial mapping services use precision 
instruments in matching flat aerial stereo 
photographs to provide a basis for accurate 
contour maps of surveyed areas. Techni- 
cians’ manuals frequently contain complex 


diagrams of the assembly or disassembly 
of a machine; in some cases, small sections 
are blown up, or ‘‘exploded,’’ for detailed 
examination. In these cases, where depth 
perception is of critical importance, flat 
pictures are used as supplementary rather 
than as primary sources of information. 
Other visual forms, plus considerable ex- 
perience on the part of the viewer, are 
necessary if the viewer is to read picture 
depth with precision. 

What then is a teacher to do? The first 
thing is to recognize that there is a prob- 


lem. Few teachers appear to realize that 
picture-reading-ts-indesd-a-real skill that 
must be acquired before-a-chitd-eantearn — 
eestively from petuns, The development 


of picture-reading skills, of course, is one 
of the important functions of visual liter- 
acy training. (The selection and use of 
pictures with good depth and motion cues 
clearly constitute a second important step 
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FIGURE 3.8 


ee 


The breathtaking beauty and awe-inspiring 
immensity of the Grand Canyon are apparent in 
this picture to one who has seen it in person, 
but much less so to one who has not. Why? 


a teacher can take; helping the students to 
interpret these cues is still another, | 

It_must be recognized that there is a 
syntax or arrangement of elements in a 
good picture, just as there is a syntax of 
grammatical elements in the construction 
of a good sentence. Both the quatity of the 
elements themselves—for example, the cues 
—and how well they are put together are 
critical to the readability of pictures. In 
other words, though we tend to assume that 
pictures communicate more or less auto- 
matically, we must remember that this is 
not the case—pupils need to learn how to 
read pictures, just as they need to learn 
how to read words. 


There is considerable evidence that 
uninitiated learners have particular diffi- 
culty in reading three-dimensionality ito 
flat pictures. The perspective cues we use to 
provide depth in pictures are relatively 
unintelligible to a large majority of chil- 
dren from cultures ores than our own; in- 
deed, only about half of our own children 
read depth properly in flat pictures by the 
time they enter the first grade. For some 
reason, boys seem better phen girls in this 
respect in both American and Nae eul- 
tures. In any case, though both boys and 
girls in the United States have normally 
mastered reading such cues by the fifth 
grade, it is clear that we cannot assume 
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the reading of depth in pictures to be au- 
tomatie.?! 

For scenes with which the observer has 
some familiarity—and to which he brings a 
sufficient degree of experience—these fac- 
tors provide the cues that enable him to 
sense rather accurately the actual depth 
in the scene being pictured. When scenes 
contain few familiar elements, however, 
the accuracy of one’s depth impressions 
may be considerably reduced. Thus the 
vastness of the Grand Canyon is extremely 
difficult to grasp from a picture unless 


11 Ruth H. Monroe and Robert L. Monroe, ‘‘Read- 
ing Pictures—A Cross-Cultural Perspective,’’ 
Claremont Reading Conference Yearbook, Clare- 
mont College, Claremont, Calif., 1969, pp. 67-72. 


FIGURE 3.9 
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one has actually seen it in person (see Fig- 
Q ¥ ao 
ure 3.8). Youngsters who have never seen 
mountains or skyscrapers_have_ difficulty 
in_ sensing their _true—dimensions from flat 


pictures. 
ee 


LACK OF MOTION Sinee flat pictures by 
definition are ‘‘still’’ pictures, we can use 
them readily to communicate ideas about 
essentially motionless subjects. Such scenes 
as landscapes, mountains, forests or trees, 
buildings, objects, animals, or people in still 
positions are natural subjects for flat pic- 
tures. The general implication for teachers 
is that flat pictures are well suited to the 
teaching of concepts in which motion is 
not important to understanding (see Fig- 
ure 3.9). 


The power of a picture to capture emotions and 
portray feelings as well as meanings is often 
overlooked. Think of four ways in which you 
could make effective use in your teaching of 
pictures such as this one. 


FIGURE 3.10 


(a) Stop-motion photography enables both coach 
and athlete to analyze a performance in detail. 
(b) The strobe shot of a tennis player “freezes” 
his motions in succession. 
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Flat pictures of moving subjects also 
have great value e 


study purposes. Stop-motion photographs 
of a hurdler, for example, help him and 
others to analyze good points or flaws in 
his form as he clears the hurdle. A special 
technique, strobe photography, produces 
pictures that really consist of a series of 
stop-motion photographs superimposed on 
one another. Such pictures also are very 
useful in analyzing an athlete’s form (see 
Figure 3.10). Identification of machine 
parts is better done with still pictures than 
with motion pictures (the reverse is usually 
true if the purpose is to explain how the 
machine operates). 


Again, however, we must note that 
a ie Lees 


FIGURE 3.11 
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the lack of motion in flat pictures is only 
relative. Still pictures can depict motion 
very satisfactorily for many purposes. For 
example, most students have seen tele- 
vision coverage of moon rocket launchings 
from Cape Kennedy. Thus they bring to a 
flat picture of a rocket launching a com- 
plete awareness of the motion represented 
by the outpouring of smoke and flame and 
by the rocket itself as it moves slowly up- 
ward from the launching pad (see Fig- 
ure 3.11). To a viewer with such experi- 
ence, the picture at once assumes a dynamic 
rather than a static quality. 

Further, still pictures often contain 
clues to motion actually present. One is a 
blurring of the image of a moving object, 


a 


Pictures such as this one have become almost 
routine in our Space Age. Does this mean that 
they are no longer valuable in teaching? (The 
men who were to be the first on the moon begin 
their mission on July 16, 1969: a Saturn V rocket 
launches Apollo 11.) 


FIGURE 3.12 


Motion can be shown in various ways in still 
pictures. In these examples, see how many cues 
to motion you can identify. 


with a succession of blurred contours be- 
hind the path or motion, as in Figure 3.12. 
The blurring device is logically based on 
the fact that a moving image on the retina 
actually produces a blurred impression of 
the object. Instead of actually blurring— 
or in addition to it—artists frequently use 
symbols such as the wake behind a boat or 
clouds of dust behind a stagecoach to sug- 
gest motion. Typically, such symbols are 
exaggerated somewhat to be more sure of 
getting the idea and the degree of motion 
across to the viewer. Since these symbols 
often have no exact counterparts 1 in nature, 
they must be learned; there is, in fact, a 
reasonable amount of evidence that chil- 
dren do not normally detect the dynamic or 
active qualities of pictures before the third 
grade.’ One significant and still largely 


12 Robert M. W. Travers, A Study of the Advan- 
tages and Disadvantages of Using Simplified 
Visual Presentations in Instructional Materials. 
Final Report on USOE Grant No. OEG-1-070144- 
5235, 1969. 


FIGURE 3.13 
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unexplained finding in some research stud- 
ies, however, is fie fact that the use of 
color Substantially facilitates the—percep- 
tion by young—children—of—the—dynamic 


features of pictures. 


CRE anne ee 
still pictures is that provided by objects in 


positions that cannot possibly be main- 
tained. A tree falling, an airplane taking 
off, a man with both feet almost off the 
ground, or an athlete in mid-air cannot re- 
main that way, and thus are seen in motion 
(see Figure 3.13). Again the experience 
of the viewer is an essential ingredient in 
reading motion into such scenes. 

Finally, combinations of these clues in 
one or more still or static pictures showing 
a process that is going on force the viewer 
to recognize that something has happened, 
is happening now, and is going to happen. 
For example, consider a series of scenes 
showing cows being milked, tank trucks 
taking milk to the dairy, milk being bottled, 
delivery by the milkman, and children 
drinking milk at the breakfast table—such 


Here is another still shot of an action scene. 
What are the motion cues here? 


FIGURE 3.14 


These pictures were selected as examples of 
good composition. What elements make them ‘ 
so? Where is the focal point of each picture? ee 4 


104 


a series makes it easier for the viewer to 
interrelate the various components and in- 
tegrate them into a dynamic whole. Inter- 
preting such a series does, however, require 
a fairly complex and sophisticated level of 
perception of the kind that usually is neces- 
sary in using flow or process charts. That is, 
the level of perception involved is higher 
than that needed to interpret, for example, 
comic strips. A comic strip tells its story 
in straight linear fashion, but a series of 
scenes taking milk from cow to breakfast 
is more abstract in that the series requires 
the viewer to fill in the gaps and apply in- 
terpretive processes in order to grasp the 
meaning. Nevertheless, the fact that pic- 
tures requiring this sophisticated type of 
perception are being successfully used with 
quite young children in visual literacy 
projects suggests that under certain con- 
ditions they may have greater skills in 
interpreting and communicating through 
pictures than research studies to this point 
would appear to indicate. 


Picture quality 

Thus far we have been concerned with the 
more extrinsic characteristics of flat pic- 
tures—their ready availability, ease of use 
or of making, and their inherent limitations 
of size, depth, and motion. These are funda- 
mental. But we also need to be concerned 
with the qualitative characteristics of pic- 
tures. As one biology teacher put it : 


I’m acamera fan myself and take a lot 

of pictures. In the process, I have come 

to have a great deal of respect for people 
who can take really good pictures. There’s 
a lot of difference between ordinary pic- 
tures and good ones, and I try hard to find 
the good ones to use in my biology classes. 


What are ‘‘good’’ pictures in the sense 
meant by this science teacher? And why are 
such pictures better than ordinary pictures 
for teaching purposes? An art teacher had 
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this to say in answering the second ques- 
tion : 


Well, what we’re really talking about 1s 
visual communication, isn’t 1? In my art 
teaching, I try to instill in my pupils an 
appreciation for such things as color, line, 
and composition in good pictures so that 
they can apply these fundamentals as they 
make their own sketches and designs. But 
the same principles apply to any visual 
material which is intended to communicate. 
The better a picture is from an art stand- ) 
point, the better itis likely to transmit — 
what it has to say to anyone looking at it. \ 


In other words, good art and good vis- 
ual communication go hand in hand. Let us 
take a closer look at four of the character- 
istics found in effective pictures—good 
pelle Le arene ee 
color, and good contrast and sharpness. In 
the process, we can equate these four and 


one other—size—with the teaching func- 
tions that flat pictures can fulfill. 


GOOD. COMPOSITION The fundamental 
characteristic of any effective picture is 
composition or good overall organization, 
such as is shown in Figure 3.14. Usually an 
effective picture has a clear- er_of 
interest to which the rest of the picture 
contributes by sue s as the balance 
of the picture as _a whole, the position and 


direction o the use of light, 
shadow, an *. The foeus of attention 


is rarely in the center of the picture—a 
position other than the center is usually 
more pleasing to the eye. The presence of 
a good focal point can readily be ascer- 
tained by allowing the eye to travel nat- 
urally over the picture until it fixes on a 
point of key interest. Look away from 
that point, and your eyes tend to go back 
to it if a strong center of interest is there. 

Occasionally, there are pictures of 
huge crowds, geometric patterns, or a large 
number of similar objects that do not have 


a center of interest in the usual sense. In 
these pictures, the overall effect is the ob- 
jective—a general impression rather than 
specific detail. Thus 100,000 people in a 
public square, row on row of dilapidated 
houses, or rolling fields of grain extending 
as far as the eye can see may have a power- 
ful effect on the observer. Such a mass sub- 
ject is difficult to photograph effectively, 
however, because it does not have a visible 
center of interest around which composi- 
tion can be built. The center of interest in 
such pictures is an idea, rather than a 
physical thing; thus their effectiveness is 
determined by how well this idea is com- 


FIGURE 3.15 
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municated. Figure 3.15 illustrates this prob- 
lem. 


CLEAR COMMUNICATION The princi- 
ples of good composition apply to all pic- 
tures. Those to be used in teaching, how- 
ever, should also clearly communicate the 
intended message or idea. One of the most 
difficult skills for the visual designer to 
learn is that he must first clearly define 
what he wishes to convey and then control 
his medium so that how he presents the 


message effectively communicates it. The 


good photographer typically plans each 
shot carefully so as to focus on a single 


Although lacking some elements that go to make 
up a good picture, this scene represents some- 
thing very “reai’’ in many of our lives. Is there a 
communication value in such pictures? 


idea and to eliminate all details that are 
not important to that idea. When this is 
done effectively, the resulting pictures are 
simple rather than complex and consist of 
large, clear images. 

In general, the simple, direct picture, 
uncluttered with unnecessary details, com- 
municates its message more clearly and di- 
rectly than the eomplex picture. In fact, 
for complex ats. it is usually Better to 
use_a series of pictures rather than to try 
to inelude_too_much_ in any one picture. 
This principle of selective simplicity ap- 
plies both when making and selecting pic- 
tures; it apples as well to other kinds of 
visual designs such as study displays and 
graphic materials. A good rule of t umb 
to follow when considering whether some- 
thing should or should not be included m 
a picture or display is this: unless it con- 
tributes something significant to the mean- 
ing or intent, do not include it. When in 
doubt, leave it out! 


EFFECTIVE COL The use of harmoni- 
ous and effective color is a third mark of 
good art. Colored pictures selected for use 
with children should eeneratty be true and 
| aa REa TES IS TIGER TCUTTT RTS 
seldom primary re S, blues, greens, ~and 
violets; rather, they_ “are_composed of 1 of in- 
finite ar and subtle variations of these colors. 
Thus, - where color is important in a teach- 
ing situation, it should obviously be as true 
as possible (see Plates 3.1 and 3.2, follow- 
ing page 132). 

According to a study of the use of 
drawings to convey ideas to illiterate farm 
workers in Venezuela, color seems to add 
to the communication potential of illustra- 
tions if it adds to the realism, but it de- 
tracts if used unrealistically.’ This re- 
searcher also suggests that color is valuable 
in increasing interest. Another investigator 


13 Seth Spaulding, ‘‘Communication Potential of 
Pictoral Illustrations,’? AV Communications Re- 
view, Winter 1956, pp. 31-33. 
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adds a further and significant considera- 
tion: ‘‘Color poor in quality offends the 
sensitive viewer and prevents the develop- 
ment of good taste by the less sensitive.’ 

Color is a part of our natural environ- 
ment. It follows that good color in pictures 
adds realism as well as attractiveness to a 
pictured scene. Illustrations of particularly 
effective color use are found in Plates 3.1 
and 3.2, following page 132. As color film 
has improved and as color reproduction 
processes have become more flexible and less 
expensive, color pictures of excellent qual- 
ity are being used with increasing fre- 
quency in textbooks and reference books of 
all kinds. A number of well-illustrated mag- 
azines, advertising brochures, and trade 
journals make extensive use of full-range 
color reproductions. 

In this connection it is worth pointing 
to the use of color pictures in this book it- 
self. We have chosen our color illustrations 
very carefully to illustrate situations of 
various types where color is essential to 
convey the full meaning. As a result, the 
color illustrations relate to certain passages 
in only six of the chapters. In the rest of 
those chapters and in the other nine chap- 
ters, the illustrations convey very well 
what they are intended to, we believe, in 
black-and-white form. In other words, as 
teachers ourselves, we have used color in 
this book where it adds understanding ; we 
have not used it merely to make the book 
more attractive. This does not, of course, 
mean that we deny the esthetic value of 
color pictures; it would be nice to have 
color throughout if cost would permit. The 
point is that there are many cases when 
eolor is not necessary for effective com- 
a es 

It is important to note that black-and- 
white photography, despite its name, can 
provide a wide variety of color impressions. 
Study of the gray scale (a scale of uncol- 


14 Catherine M. Williams, Learning from Pictures, 
Department of Audiovisual Instruction, National 
Edueation Association, 1963, pp. 5-17. 


ored shades from black to white) suggests 
the many subtle variations in value that are 
possible with black-and-white film (see Fig- 
ure 3.16). Because of this greater flexibility, 
many photographers actually prefer work- 
ing with black-and-white film whenever 
color is not an essential element of the pic- 
ture. For the same reason, it is often well 
for the teacher to select good black-and- 
white photographs rather than mediocre 
colored pictures. 


GOOD CONTRAST AND SHARPNESS 


Sometimes we say in judging its ity, 


that a picture is ‘‘flat.’” This may mean 
FIGURE 3.16 


The full range of the gray scale is included in 

this beautiful shot of Mount Hood at sunrise. 
What advantages can you see for some kinds of 
study in the many subtie gradations in tone 

which are possible with black-and-white pictures? 
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several things, one of which is that the im- 
portant parts do not stand out enough 
from the rest of the picture. Consequently, 
the picture as a whole lacks luster and vi- 
tality. More skillful lighting, exposure, 
and developing will result in blacker blacks, 
whiter whites—and a picture that is more 
interesting and effective as a whole. It is 
also possible to have too much contrast ; this 
produces a harsh effect. Therefore, the good 
photographer or artist strives to achieve 
just the right amount. And as discriminat- 
ing selectors, teachers should look for this 
important quality in the pictures they 
choose for classroom use. 


(eaeesin: and sharpness are also impor- 
tant in communicating information and 
ideas] Although softness of focus is effec- 
tive in portrait work and for the portrayal 
of certain moods, most educational subjects 
are better illustrated by pictures that are 
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clear and sharp. The sharp picture with 
strong contrast provides better opportunity 
for accuracy in detail—a better representa- 
tion of reality—and thus is preferable when 
information is the primary objective in 
using pictures. 


Nature and characteristics of graphics 


ost students initially are less familiar 
M with graphics than with flat pictures. 
Nevertheless, graphic materials of various 
kinds are a valuable means of communicat- 
ing certain kinds of information that are, 
in fact, learned relatively early in life. By 
the time students reach the middle grades, 
they are making extensive use of graphic 
forms in school; many simple graphic 
forms, however, such as traffic signs, word- 
picture and number-object combinations (as 
in the ‘‘Sesame Street’? programs and 
storybooks), and some commercial advertis- 


FIGURE 3.17 


Charts, like other illustrative materials, have 
some distinctive values in teaching and also 
some limitations. Identify two of each. 


ing displays are probably understood by 
the time a child first comes to school. 


Definition of graphics 
Graphi e_instructional materials that 
Summarize significant information and 
ideas through some combination of draw- 
nes Words, Syme a. ds, symbols, and pictures, 

rawinge or sketching, of course, 1s 
used to a the original copy for all kinds 
of diagrams, graphs, and most charts such 
as the one in Figure 3.17. Sketches in rough 
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FIGURE 3.18 


Words themselves are symbols, but we have 
devised many shortcuts through pictorial and 
graphic symbols to communicate concepts and 
information which is often of a fairly complex 
order. 


form are used for most layouts and in more 
refined form are basic to the figures and 
symbols used in posters, cartoons and com- 
ics, and pictorial graphs. Symbols such as 
those in Figure 3.18 are a form of visual 
shorthand which is used extensively on 
many diagrams (such as blueprints) and 
signs, as well as on all maps. Words and 
numbers are used in practically all graphics 
to supplement and clarify meaning or, as in 
graphs or tables, to present quantitative in- 
formation. Pictures or lifelike sketches are 
key elements in many charts and posters. 
Cartoons or comics are specialized kinds 
of drawings with words added as needed to 
convey the idea or story represented. Thus 


the term graphics involves a variety of vis- 
ual forms, principal among which are draw- 
Baio pec paLemone walem are Cran 
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ings and symbols in some form. Figure 3.19 
gives an idea rety of charts and 
graphs in common use. The specifie types 
are discussed in the next sections of this 
chapter. 

The instructional values of graphic 
materials ‘tie generally in their capacity to 
focus attention an nvey certain types 
of information in condensed, summarize 
form. A biology chart on cell division, for 
example, quickly summarizes the complete 
process of mitosis (see Figure 3.20). A 
diagram of office organization typically in- 
dicates departments, functions, and chan- 
nels of responsibility. A graph of automo- 
bile production shows at a glance whether 
more or fewer cars are being produced this 
year than in preceding years. In each of 
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FIGURE 3.19 


Which of the graphics in these illustrations can 
you identify as to specific type—that is, bar 
graph, line graph, flow chart, and so forth? As 
you read the following sections on graphs, 
diagrams, and charts, refer back to these 


examples and see if you can identify them more 
precisely. 
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FIGURE 3.20 


Such charts as these are useful for explaining 
complex processes not normally visible and 
also, on occasion, for introducing such topics as 
illustrated and for clearing up questions during 
discussions, review, and testing. 


these cases the ens of the graphic mes- 
sage is brevity, sharp focus on key informa- 
tion, and—if well executed—a heightened 
level of viewer interest (see Figure 3.21). 

ee and globes are also a form of 
graphic materials “In that—they “are ‘prod- 
ucts of a highly specialized order of draw- 
ings known as cartography. Maps and 
globes and map-reading skitts are of such 
importance in education and have such dis- 
tinctive features and requirements in teach- 
ing that we deyote an entire chapter to 
them (Chapter 7). In the present chapter, 
we discuss the other principal types of 
graphies—graphs, diagrams, charts, pos- 
ters, cartoons, and comics. 


Graphs 


A_graph is a_visual representation of nu- 


merical data. 

A table of figures may contain a wealth 
of valuable information, but a graph of the 
same data presents the gist of that infor- 
mation quickly and effectively. Further- 


serrate SS ‘ 
nears RTH OF 


MITOSIS 


THE BABY 


more, graphs reveal important relationships 
in ine data, such as trends and variations 


Sao ieee oe Finally, and of particular 
significance for the teacher, graphs are in- 


herently more interesting than numeric than numerical 


tabulations, ho evar liar rani aera: lat- 


ter may be. 

When a teacher wants to keep interest 
in library-reading running high among 
his pupils, he may post a progress graph 
showing the number of books read by each 
pupil in the class. Progress graphs—which 
can be purchased from school supply houses 
—have a number of bright-red bars that are 
revealed by removing small sections of the 
overlaying paper. The pupils’ names are 
inserted on the chart and one section of 
the overlay is removed for each completed 
project. 

The appeal of graphs is not limited to 
youngsters. For example, who is not fa- 
miliar with the large pictorial thermome- 
ters used to register progress in fund-rais- 
ing campaigns for the Community Chest or 
the new church that is to be built on the 
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FIGURE 3.21 


(a) This is a good, clear graph. (b) This, 
obviously, is a confusing and cluttered graph. 
(c) Here are the main criteria for good graphics 
—in graphic form. 
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Criteria 
for Good Graphics 


e Simple cancel 
® Bold Pe 
e Legible eoLLLLU LL 


e Brief + 


e Adequate Margins 


corner? The businessman is especially de- 
pendent on graphs to show trends in sales 
volume, and he refers continually to them 
for information on business in general. 

It is well to remember that the major 
purpose of graphing is to present com- 
parative quantitative information quickly 
and simply. When a graph is intricate and 
difficult to read, it loses its chief advantage. 
Complex graphic concepts are more effec- 
tively presented, as a rule, in a series of 
simpler graphs than in a single intricate 
composite. Even when a composite graph 
is desirable, it should follow a series of 
supporting graphs. 


TYPES AND ADVANTAGES OF GRAPHS 
There are many kinds of graphs. Among 
those most commonly used are line, bar, 
circle, or ‘‘pie,’’ and pictorial graphs. Each 
has certain advantages and applications. 


sets of data. A line graph should be used 
when a considerable number of data are 
to be plotted or when the data comprise a 
continuous series which, over a period of 
time, clearly shows the progress or de- 
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velopment taking place. The lne graph several types and silhouette graphs. 

shown in Figure 3.22 was plotted from 

continuous data. Numerous variations and Bar graphs Bar graphs are among the 
combinations of the simple line graph are simplest. of all “graphs to read (Figure 
used, including shaded-surface graphs of 3.22). They also are easily constructed, as 


FIGURE 3.22 


These are four of the most commonly used types 
of graphs. 
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each of the several groups of data to be 
plotted is represented by either vertical or 
horizontal bars. The length of the bars is 
used to express the percentages of the data, 
while the width of all the bars remains the 
same. The bar graph is employed to best ad- 
vantage when the number of values to be 
compared is small—usually no more than 
six or eight. Occasionally, more bars are 
used, but, in such instances, additional ele- 
ments such as color or pictorial represen- 
tations are needed to make the graph more 
readable and interesting. The bar graph 
provides direct comparison of quantitative 
data at specified intervals of time. 


graphs: (1) They always present totals or 
whole amounts an 2) their parts or 
segments are cal I entages or 


ractional parts of this whole. When the 
intermediate-grade teacher introduces the 
subject of fractions, he may begin by cut- 
ting an apple into halves and quarters. He 
may apply a similar technique with the felt- 
board, fitting segments of a circle together 
to form the complete circle. 

Research indicates that circle graphs 
are the most accurately read of all com- 
mon graph forms when used to compare 
parts of a whole. For example, if a nation 
produces 10,000,000 tons of coal per year 
and 7,500,000 tons are bituminous, 2,000,- 
000 anthracite, and 500,000 lignite, this 
information can be shown on a circle graph 
by shading 75 percent of the circle to rep- 
resent bituminous production, 20 percent 
for anthracite, and the remaining 5 per- 
cent for lignite. The resulting ‘‘pie’’ is a 
natural and easily understood visual de- 
vice with which to present this data. Such 
information as the sources of the school 
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dollar, the distribution of expenditures of 
a municipality, or the proportional sources 
of the world’s petroleum supply can like- 
wise be well represented by pie graphs. A 
good example is shown in Figure 3.22. 


Pictorial graphs Much of the eye-catching 
appeal of figures that give a three-dimen- 
sional effect is attained by the flat, simpli- 
fied, and representational figures that are 
used in pictorial graphs. Simplified draw- 
ings give the graph realism and interest ap- 
peal. This type of graph is actually an 


ada tation of the bar graph and is usually 
ai jlo ged ORE TEE aOR Ew 
Used widely in magazines and newspapers, 
the pictorial graph is easily read and has 
the added advantage of using realistic rep- 
resentational figures to convey meaning. 

Pictorial statistics were first popular- 
ized in Vienna by Otto Neurath, a re- 
nowned sociologist who sought a means of 
conveying significant statistical information 
in a way that would be both interesting and 
readily understood by peoples around the 
world. He achieved this by developing sim- 
plified outline figures of such subjects as 
a man, woman, child, cow, ship, or sheaf of 
grain and using them to represent graphic 
data. Neurath termed his figures ‘‘iso- 
types’’; variations of his original figures 
are now used in most countries of the 
world. Pictorial statistics thus refers to 
any graphic form employing such figures, 
as, for example, those shown in the _picto- 
graph in Figure 3.22. Compare the four 
types of graphs shown and note the rela- 
tive degrees of interest and readability of 
the several types. 


RESEARCH ON READABILITY OF 
GRAPHS AND TABLES There have been 
a number of studies over the past two dee- 
ades on the relative readability of various 
types of graphs and tables. A synthesis of 
the findings suggests a number of points 
of interest to teachers : 


(1) The circle, or pie, graph is the 


easiest of all graphic forms to comprehend, 
Such graphs, however, are useful only for 
comparing parts of a whole; therefore, we 
need to examine the other graph types. 
(2) Horizontal and vertical bar graphs, in 
that order, are probably the next most 
comprehensible e forms. A threée- 
dimensional effect in the w ay the bars are 
drawn does not of itself make for less ac- 
curate reading of a bar graph. (3) _ine 
prapns are probably the best type in pre- 
me precise, detailed information or 
in showing significant trends, (4) Com- 
parative-area _ graphs—squares, circles, rec- 
tangles, and_so forth—tend to be the least 
accurately read of any of the various types 
of f graphs. (5) Either t bar graphs or short 
simple tables are more effective when rein- 
forced with text than without. (6) Long 
tables—even _if reinforced with text—are 
less effective than other graphic forms. (7) 
Simply casting — figures into a prosaic text 
form, as in a “paragraph, is probably the 
least oie means possible of ing 
quantitative information. (8) Pictorial 
graphs have essentially the advantages of 
the graphic forms with which they—are 
combined. Best are pictorial horizontal bar 
graphs. In addition, if well designed, such 
graphs are probably more interesting to 
the nontechnical reader than other types 
of graphs. 


Diagrams 
A diagram is a condensed drawing consist- 
ing primarily ¢ of lines. and sy ymbols “designed 
to represent the outline, interrelationships, 
Bore tontrss ohn process, object, or area. 
Although graphics in general are con- 
densed visual summaries, ‘the. diagram _is 
the most_condensed of all. It depends al- 
most entirely upon lines and symbols to 


convey information and, accordingly, may 
be highly abstract. This means that aback. 


ee Ne EERETS xperience in 
the subject of the diagram is -necessary- -be=— 


fore it can be read intelligently. Construe- 
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tion diagrams usually reproduced as blue- 
prints provide a good example of the com- 
plexity to which diagraming can go and 
the difficulties we may face in interpreting 
them. If you have the necessary technical 
background and experience to read a blue- 
print such as the one shown in Figure 3.23, 
you have no problem. If you do not, how- 
ever, it can be totally confusing and mean- 
ingless. Yet such diagrams are so essential 
that modern construction, engineering, and 
manufacturing would be impossible with- 
out them. 

There are many simpler types of dia- 
grams, of course, such as those used in 
learning to thread a motion picture pro- 
jector (see Figure 3.24) or those used with 
dress patterns to enable women who make 
their own clothes to fit the pieces together 
properly. Toy manufacturers use diagrams 
to help children and their parents assemble 
wagons and model planes, ships, and rail- 
roads. (As many fathers know, such dia- 
grams are often something less than clear !) 
We frequently sketch out simple diagrams 
to help someone find his way to our home, 
to the right freeway entrance, or to the 
airport. 

Diagrams can be important visual tools 
in teaching, as well. English teachers for 
generations have used di ms in teaching 
the relationships among subjects, predicates 
and other parts of speech. We use process 
diagrams in the social studies to show how 
a bill becomes a law; cross-section diagrams 
in science to show how jet engines, pumps, 
and hydraulic systems work; and other dia- 
grams in shopwork to lay out jobs to be 
done. Clearly, diagrams are a valuable 
means of synthesizing certain kinds of in- 
formation. 

On the other hand, jwe need to realize 
that a diagram can impede learning if its 
meaning is unclear to the learner.)| This 
suggests that whenever diagrams are’ used, 
we need to be sure that our students can 
read them. Reading difficulties in diagrams 
may range all the way from the meaning 


of the symbols used to a lack of understand- 
ing of the purposes the diagram is intended 
to serve. Whatever the reason, learning can 
be effectively blocked right there unless we 
clear it up before going on. 


Charts 
ee Isa ang Oooe of aac, 


signed to present a clear ‘visual nea 
of a an important process or set of relation- 
ships. 

The term ‘‘charts’’ has a number of 
interpretations. To the navigator, a chart 
is a specialized kind of map. To the busi- 
nessman, it can be a graph or a tabular 
arrangement of sales data. To the engineer, 
it may be a technical diagram. Thus 
‘““chart’’ is likely to have different mean- 
ings for different people. For our purposes, 
however, we can be more specific because 
charts for teaching have certain values and 
characteristics of their own. 

The principal steps in the production 
of steel, the organization of Congress, the 
parts of a flower, the phases of the moon, 
parts of speech, or a historical time line 
are typical of the many and varied subjects 
suitable for treatment on charts. Many 
charts are available commercially in sets, 
but valuable simplified charts can also be 
made by teachers and students. Because of 
heavy printing costs involved, commercial 
producers frequently combine several re- 
lated charts on one large sheet. When de- 
signing your own charts, however, it is 
easier and usually more effective to keep 
them simple and relatively unerowded. 
Specific steps that should be followed in 
making charts and other graphic forms are 
described in the accompanying Student 
Production Guide. 


TYPES OF CHARTS _ As suggested by the 
definition of charts, charts may be made 


up of almost any any Combination of visual and 
verbal elements. Their distinctiveness and 


FIGURE 3.23 


Technical fields rely heavily on diagrams to 
communicate detailed, precise information. With- 
out such diagrams as this blueprint, our con- 
struction and manufacturing industries could not 
function. 
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Open-reel motion picture projectors, regardless 
of specific type, are threaded in this way. 
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ways of classifying them derive more from 
their functions than from the kinds of 
visual or verbal materials used on them. In 
a functional context, one graphic arts ex- 
pert has identified some 50 different classi- 
fications of charts. For classroom purposes, 
however, we need note only four groups 
of these: outline and tabular charts; flow, 
organization, and process charts; tree and 
stream charts; time-line charts. 

As we consider these four basic chart 
forms, it will be helpful to keep in mind the 
following characteristics of good charts for 
teaching : 


iL Cline and well-defined purposes. 


Usually a chart concentrates on one main 
idea, concept, or process. 
2. Use of whatever visual, verbal, or 


other materials _ are needed to achieve 1 the 


pur} OSE OY purposes specified. 


3. Summary treatment of informa- 
tion. Good charts typically do not provide 


large amounts of information. Rather, they 


summarize the key points to be learned. 


4. Adequate size for principal features 
to be seen across a room, if needed. 


Outline and tabular charts The organiza- 
tion of content into an outline of key points 
and subpoints ‘which a_teacher may letter 
on the chalkboard results in a useful chart 
form (Fig 2 né content may range 
from simple parts of speech, phonetic eorde 
and syllables, and number sets to traffic 
safety or field trip rules and regulations, 
Tabular charts, as the » name implies, _present 
information in columns (Figure 3.25). 
Common uses include \ vocabulary or spell- 
ing lists, arithmetic exer cises, production or 
sales firures, and the Table of Atomic 
Weights in chemistry. 


Flow, organization, and process charts 
The organization of a student council or a 
unit on government, the development of a 
manufacturing — process, or the steps 


whereby a bill becomes a law can be shown 
to advantage in a flow chart (Figure 3.25) 
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FIGURE 3.25 


These are four of the most commonly used types 
of charts. 
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1. Simple 

a. Eliminate the nonessential 
2. Bold 
a. Make bars dominate 
Legible 
a. Large open letters 
Brief 
a. Precise title 
5. Adequate Margins 

a. Top and sides equal, bottom larger 
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or organization chart (Figure 3.25). This 
type of chart is well suited to showing 


functional relationships and is used widely 
in industry and government for that pur- 
pose. 


I rape eeay ere 
gests, the t is developed from a 


base composed of several ‘‘roots’’ that lead 
into a single ‘‘trunk.’’ The ‘‘branches,’’ in 
EiraegtsntlaneMlese enone and rela- 
tionships. A good example is a genealogy 
chart in which two individuals are the 
roots from which a family ‘‘tree’’ grows. 


The tree chart is useful in showing develop- 
ments resulting from a combination of ma- 
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FIGURE 3.26 


These are four of the most commonly used types 
of charts and diagrams. 
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jor factors (Figure 3.26). For example, 
such a chart is suitable for showing the 
many by-products obtainable from coal. It 
is similarily effective in showing how iron 
ore, lhmestone, coke, and various chemicals 
may be combined to produce a variety of 
types of steel. Sometimes a reverse form 


of the tree chart is useful in showing how a 
great variety of elements are combined to 
form one important product. This type of 
chart, known as a stream chart, can be used 
to illustrate an industrial nation’s depend- 
ence on other countries for strategie ma- 
terials. 
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Time-line charts Time lines are helpful 
for summarizing sequences of events—or 
for_makine chronological comparisons—of 
comparable developments in various coun- 


tries_(Figure 3.26). Wheat production in 
a given year in a number of Western na- 
tions might best be shown in a bar graph 
or a pictorial bar graph; but a time-line 
chart would be better for comparing wheat 
production in those countries at 10-year 
intervals from 1900 to 1970. 


Technical diagrams As the name implies, 
the techni jag gure 3.26) is used 
for functions that are essentially technical 
in~ nature—electric circuit layouts, con- 
struction blueprints, fuel systems, and 
similar complex assemblies. To facilitate 
the required precision in communicating 
the complexities involved, many standard 
symbols are used which are often unintel- 
ligible to the layman. For the diagram to 
have meaning, the symbols must, however, 
be clearly understood by the engineers, con- 
tractors, and other specialists employing 
them. 


Process diagrams The process diagram 
shown (Figure 3.26) is a simple one, but 
such diagrams can be highly detailed and 
complex, as when the numerous steps in a 
manufacturing process are illustrated. A 
process diagram implies a flow of activity 
as well as an orderly sequence of separate 
steps. When the ‘‘flow’’ rather than the 
individual steps is emphasized, such dia- 
grams are frequently referred to as flow 
charts, or flow-process diagrams. 


Student- and teacher-made graphics 

Much of what has been said about graphic 
communications materials relates to the 
interpretation of graphics—that is, graphs, 
diagrams, charts, posters, comics, and car- 
toons—by the pupil. In making and design- 
ing their own graphics, pupils are pro- 
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vided with a quick, sure, and interesting 
way of gaining useful information and 
understanding. Graphics can be constructed 
by pupils and teachers to organize and pre- 
sent reports, demonstrations, how-to-do-it 
explanations, and so forth. For example, 
in English the pupil ean prepare and use a 
chart to visualize the story line and action 
of a short story or novel. The science stu- 
dent may rely on his creative diagram to 
explain the mechanism and operation of 
the retrorockets used in space docking. The 
home economics student might present 
charts to show the interrelationship of 
calories and weight with various methods 
of meat cookery. 

As teachers, we must become more con- 
cerned with the creative ability of students 
to express and apply their knowledge. The 
inventive use of graphics which the pupils 
themselves produce to meet their own needs 
is an area of instruction which should be 
more emphasized. To begin in this direc- 
tion, we should be concerned primarily with 
the student’s understanding of graphics as 
a means of expressing information and 
ideas. His decision to use a chart, graph, or 
poster in the first place should be based on 
the determination that it will communicate 
something important and perhaps unique. 
Accordingly, one cireumstanee in which 
it makes sense to construct a graphic is 
where one is needed that is not otherwise 
available. 

Another circumstance in which graph- 
ics-construction activities are warranted i 
when the act of preparing in itself will con 
tribute significantly to the student’s under 
standing of the subject under study. In t 
preparation of a time line, for example, 
the process of locating significant events in 
juxtaposition on the chart may help the 
pupil to fix important time relationships in 
his mind more clearly than studying some- 
one else’s time line, reading a verbal sum- 
mary, or getting the requisite information 
from another source, such as class discus- 


sion. It becomes a matter of good judgment 
by the teacher of when and for whom prep- 
aration activity is desirable to bring about 
desired understandings. 

A related and important consideration 
is the fact that one Teariis a @ood deal about 


interpreting eraphs, diagrams, posters, car- 
a Tae EE OTE through the 
experience of making them. Development of 
students’ abilities to interpret these graphic 
forms readily and intelligently is clearly 
an important function of our schools. 
Accordingly, to the extent that such experi- 
ence is needed for improving the interpre- 
tive skills of students, construction activi- 
ties are certainly justified. 

In this connection, there is a close re- 
lationship between the student’s ability 
either to make or to interpret graphics and 
his grasp of related concepts. Thus the abil- 
ity to count and some concept of scale are 
necessary for constructing the simplest bar 
graphs; percentage and the calculations 
necessary to convert information to more 
complex scales are required for most circle 
or line graphs and for time lines. In the 
course of such applications, the pupil both 
firms up his math and develops insights 
into the meanings of comparable graphics. 

It is also important for the student to 
learn how graphics can misrepresent infor- 
mation by various techniques. When stu- 
dents become alert to distortions, inter- 
rupted scale, and changes in size of symbols 
as examples of how false impressions can 
be conveyed on graphs and sequence charts, 
they gain in the ability to do eritical think- 
ing. In constructing the chart or graph for 
himself, the student often becomes more 
conscious of these pitfalls than he does 
through mere exposure to ready-made 
graphics. Attention to the source of the 
data (which should always be noted) is an- 
other useful factor in critical evaluation 
which students need to learn in order to 
deal intelligently with the profusion of 
graphics used for communication in the 
world around them. 


Teaching with pictures and graphics 
124 


SCHOOL-MADE CHARTS Any of the 
types of charts described are available from 
commercial sources (see the source lists in 
the Appendix), but many of them can be 
made by teachers or pupils. Elementary 
teachers have suggested the following pos- 
sibilities, each named according to its teach- 
ing function rather than type of chart: 


1. Experience charts <A trip to the l- 
brary, bakery, museum, and so forth, will 
be long remembered if some of the salient 
points are put down on charts. 


2. Achievem ‘s. Charts setting 
down principles of spelling, of arithmetic, 
or of science that have been mastered by 


the class. 


3. Charts recording plans and class rules 
A field trip plan can be outlined on a chart 
to give in advance special emphasis to 


some of the important sights that will be 
seen, 


4. Instruction charts of wide variety 
Number charts help bridge the critical step 
to the gradual realization that numbers are 
abstract ideas. Phonetic charts are enor- 
mously helpful in establishing familiarity 
with common syllables and words and in- 
troducing ink between writing and 
speech. Work charts list series of prob- 
lems or questions to be answered. They also 
help develop reading skill and speed. 


At higher grade levels, of course, the 
possibilities are almost unlimited. 

As already noted, specific suggestions 
on methods and materials for making 
graphs, diagrams, and charts are in the 
accompanying Student Production Guide. 


Posters 
A poster is a visual combination of bold 
design, color, and message intended to eatch 


and holdt ention of the passer-by long 


enough to implant-or-reimforeea-sienificant. 
idea in his mind. 

Posters have existed in primitive form 
since the invention of movable-type print- 
ing in the fifteenth century. The first post- 
ers, which consisted almost entirely of text, 
carried notices of royal proclamations, tax 
assessments, fairs, markets, and newly 
printed books. Some of them did have 
wood-cut illustrations. But it remained for 
lithography—the printing process devel- 
oped in the mid-nineteenth century which 
made possible the first cheap and brilliant 
color reproduction—to bring the modern 
concept of posters into being. 

The modern poster was born in 1867 
in Paris, when Jules Chéret, the first of the 
great modern poster artists, was commis- 
sioned by the actress Sarah Bernhardt to 
prepare a poster announcing her appear- 
ance in the play La Biche au Bois. Chéret’s 
use of color, design, and bold lettering was 


striking, and_his posters started a new 


trend in graphic communication. As the 
poster idea caught on, many fine artists 
experimented with it in Europe and the 
United States. The best of these posters 
combined simplicity and visual force with 
emotional impact or wit; many became fa- 
mous. During both world wars, the major 
powers used large-scale poster campaigns 
to recruit military enlistments, sell war 
bonds, build morale, and boost the war ef- 
fort generally. U. S. Treasury officials re- 
garded posters as highly significant factors 
in the success of the war-loan drives dur- 
ing both wars. In the meantime, industry 
adopted the poster idea on a massive scale 
for advertisements in newspapers and mag- 
azines and on billboards throughout the 
world. Developing nations find posters use- 
ful in promoting malaria control, improved 
agricultural practices, sanitation, and fam- 
ily planning, and in political campaigns. 


U ISTICS OF GOOD 


POSTERS If they are to achieve their pur- 

————— . 

pose, good posters must have a dynamic, 
ee ee ee ee 
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compelling quality. They must essentially 
be simple, for there is no time to try to 
involve the viewer in detailed study. They 
need to be striking enough to attract at- 
they must also be good-looking enough to 
be pleasing to the eye. 

The element of dramatic simplicity is 
well illustrated in the civil rights poster 
in Figure 3.27. The eye-catcher in that 
poster is the clenched black fist symboliz- 
ing black militancy which leads the eye 
to the clasped black and white hands in 
the background which symbolize the coop- 
erative efforts necessary to achieve solutions 
to our civil rights problem. Originally, the 
poster was used in an advertisement for a 
filmed history of the civil rights movement, 
with the clenched fist carrying the eye to 
the following message printed at the 
top: “‘To understand today’s black mili- 
taney, your students must understand yes- 
terday’s civil rights struggle.’’ The design 
is so strong, simple, and impelling, how- 
ever, that the poster communicates its basic 
message powerfully without words. Thus it 
is an outstanding poster. See Plate 3.3, 
following page 132, for other outstanding 
posters. 


POSTER APPLICATIONS IN SCHOOLS 
There are two types of useful poster appli- 
cations in schools. One is the professionally 
prepared posters available from such 
sources as the National Safety Council, the 
National Dairy Council, the Community 
Chest, and other agencies that emphasize 
good safety and health habits, consideration 
for others, and the like. (A listing of 
sources of such posters is in the Appendix.) 
Such posters are valuable at all age levels. 
Industry has found, for example, that there 
is a direct relationship between safety rec- 
ords and safety campaigns, one important 
element in which is reminder posters. The 
same is true in schools. Learning an idea, 
learning a good safety or health habit is 
one thing ; practicing it is another. We need 


reminders, and good posters can serve this 
reinforcement purpose well. 

A second important use of posters in 
schools is in the creative possibilities of stu- 
dent-made posters. The discussion of visual 
literacy brought out the importance of pu- 
pils being able to express themselves visu- 
ally through pictures. The same can be true 
for some youngsters through their ability to 
draw and sketch ideas in graphic forms. 
Any student who makes his own posters has 
the opportunity of expressing what he has 
learned. Some students in a class in English 
literature, for example, may prepare posters 
for a Shakespearean display. History stu- 
dents can trace interesting parallels in the 
political posters used in political cam- 
paigns and then make their own that relate 
to general elections or school elections. So- 
cial studies committees and student coun- 
ceils analyzing current school problems such 
as playground safety, lunchroom condi- 
tions, recreational programs, and corridor 
traffic between classes may find well-pre- 
pared posters an effective means of express- 
ing their conclusions. 

Campaign or advertising posters made 
in connection with school and community 
activities are an important outlet. Cam- 
paigns for electing members of the student 
council, class plays, athletic contests, clean- 
up campaigns, music festivals, forensic 
contests, hobby shows, and the like are 
‘naturals’’ for the preparation and use 
of posters. Poster-making enables the school 


to capitalize on the n upils 
to accom lish soe ially i 


Cartoons and comics 
A, cartoon is a pictorial representation or 


caricature of a person, idea, or ‘situation, 
designed to influence public opinion. 
Re comic is a form of cartooning in which 


a cast of characters enacts a stor story in a se- 
quence of closely related drawings designed 


to entertain or yr inform the reader, 


FIGURE 3.27 


The attention-holding quality of this poster is 
based on its stark simplicity and the dynamic 
strength of its contrasting symbols—the clenched 
fist and the clasped hands. 
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FIGURE 3.28 


A succinct idea sharply rendered—usually with 
a bit of humor—is one of the marks of the good 
cartoonist. 
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“School let out early--there was a power 
failure at the ETV station.” 


Although they have some similar char- 
acteristics, cartoons and comics have quite 
different origins. The use of the cartogn 
to lampoon man and his foibles goes back 
to the sixteenth century, when Renaissance 
artists began to caricature one another with 
deftly drawn sketches. Archaeologists have 
uncovered on the walls of ancient build- 
ings many drawings that poke fun at the 
great and the pretentious. Medieval manu- 
scripts contain similar evidence of refresh- 
ing humor directed at persons and groups 
prominent in the contemporary society. 
In fact, an interesting analogy can be 
drawn between the king’s jester in medi- 
eval times and the modern cartoonist. The 
modern political-social cartoon came into 
prominence in the 1860s, when Thomas Nast 
conducted his famous cartoon campaign 
against the notorious Tweed Ring in New 
York—a campaign that was credited with 
doing much to arouse public indignation 
and public support of the eventually suc- 
cessful efforts to overthrow Boss Tweed. 

Cartoons are widely used today in 


newspapers and magazines in two ° rather 


distin eartoons have a 


political- -social int 


of view or a rtant issue, 
often in ublie 


opinion. I some- 
what more ree ar ide a more 


or less sophisticated form of entertainment 


by poking fun at the attitudes, values, and 


activities of itutions 
within our society (see Figure 3.28). Bot 
types of cartoons are very much a part of 
the visual world from which we and our 
students come. 

Comics or comic strips came into use 
somewhat later than cartoons, during the 
newspaper war between William Randolph 
Hearst’s New York Journal and Joseph 
Pulitzer’s New York World in the mid- 
1890s. The two newspapers used many tech- 
niques, often unscrupulous ones, to build 
circulation, but a significant part in the 
contest was played by strips of funny 
drawings involving an innocent character 
known as “‘The Yellow Kid’’ from the 
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FIGURE 3.29 


Comics vary widely in their appeal to different 
age levels. A few, such as Peanuts, have excep- 
tional appeal to a wide range of readers both 
young and old. What accounts for this? 


OH, I HATE FIELD TRIPS... 
I ALWAYS GET SICK ON THE 
BUS... WHY DO WE HAVE TO 


WHY CAN'T WE JUST STAY oe SHOULD WE BOTHER 


IN SCHOOL, AND MIND 
OUR OWN BUSINESS ? 


THE OUTSIDE WORLD ? 


color of his clothes. The comic strip, started 
by one paper, was soon copied by the other. 
The rival versions of the drawings in both 
papers and the notoriety arising from 
the sensationalized and often fabricated 
‘‘news’’ the papers printed in their efforts 
to outdo each other in mass appeal led to 
the derogatory term “‘yellow journalism.’’ 

Today comic sections in newspapers are 
read daily by millions of people of all ages. 
There is sufficient variety to appeal to 
young and old alike. The Peanuts strip, for 
example, has a huge following at the adult 
level because of its whimsical but incisive 
human characterizations (see Figure 3.29). 
The comic strip format has also been suc- 
cessfully adapted to other uses such as the 
comic book and the more recent serious in- 
formation pieces which now appear within 
the comic sections of Sunday papers. 


COMIC BOOKS AND THEIR INFLUENCE 
Although used successfully in promotional 
campaigns as early as 1911, comic books 
did not really come into their own until 
the mid-1930s. Once they had caught on, 
however, they rapidly developed into big 
business. At one point, some 50,000,000 


comic books were published on a weekly, 
biweekly, or monthly basis in the United 
States and Canada. Until the middle 1960s, 
comic books were read almost universally 
by children in the intermediate grades, by 
nearly half of all high school pupils, and 
by approximately one-third of people be- 
tween the ages of 18 and 30. It is probable 
that the widespread development of tele- 
vision viewing was responsible for much of 
the drop-off in comic book reading during 
the middle and later 1960s; ecomie book 
circulation was down some 5,000,000 in the 
United States at the end of the decade.15 
During the 1940s and 1950s, in par- 
ticular, there was much concern among ed- 
ucators and parents about the effect of un- 
desirable comics emphasizing violence and 
even sadism on children and their read- 
ing habits. This widespread concern ac- 
tually resulted in several cities barring 
certain comics from sale at various times. 
But, though there was general agreement 
during this period that the influence of 


15 Leonard Bray, ed., N ewspapers, Magazines, and 
Trade Publications, Ayer, 1970, p. 1461. 
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comic books was extensive, the many re- 
search studies done to pinpoint the nature 
of this influence did not reach any con- 
sensus; some reported positive effects on 
children, others reported negative ones. In 
any case, after a careful study of all the 
research done in this area, two investigators 
concluded in 1954 that there was no valid 
basis for either strongly opposing or stoutly 
defending the comic medium.1® 

Whatever else they may have done, it 
was evident that comic books stimulated the 
reading habits of young people far more 
than any other single device to have come 
upon the American scene to that time. For 
example, an early study indicated that a 
child who read one comic book per month 
read about twice as many words per year 
as his reading books contained and that 
both the amount and the character of the 
vocabulary provided valuable practice for 
the young reader.17 

A useful development arising from 
comic books is the instructional comic be- 
ing produced by a number of companies, 
particularly in the popular science areas. 
Such comics, which attempt to capitalize 
on the popularity of the comic book format, 
have achieved some degree of success. Cur- 
rently, many Sunday comic sections carry 
a science feature which highlights present 
and possible future developments in a wide 
range of fascinating areas such as oceanog- 
raphy, space travel, atomic energy, and 


FIGURE 3.30 


This is an example of one of the successful 
adaptations of comic art techniques. 


power from the sun (see Figure 3.30). Far 
from being science fiction, these strips often 
carry the names of prominent scientists on 
whose work the features are based; they 
are read by millions of adults as well as 
children. 


The selection and use of pictures and graphics 


T HERE have been many changes in text- 
book, magazine, and even newspaper 
publishing during the past two decades as 


16 Paul A. Witty and Robert A. Sizemore, ‘‘Read- 
ing the Comics: A Seminar of Studies and an 
Evaluation,’’ Elementary English, December 1954, 
p. 502. 


17 Robert L. Thorndike, ‘‘ Words and the Comies,’’ 
Journal of Experimental Education, December 
1941, pp. 110-113. 


a consequence of the general trend toward 


more and better visualization in communi- 
cations. A comparison of elementary and 
secondary textbooks today with those of 20 
years ago shows marked increases in the 
use of illustrations, color, attractive cover 
designs, and more readable type faces and 
formats. This is true also of college text- 
books. Though competition among pub- 
lishers is undoubtedly a prominent factor 
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ATHELSTAN. SPILHAUS 


POWER “eor SPA CE 


SUNSHINE IN SPACE, TRANSFORMED BY 
SILICON SOLAR CELLS TO ELECTRICITY, 
MOVES THE RUSSIAN MOON VEHICLE AND 
POWERS ALMOST ALL UNMANNED SPACE 
EXPLORATION INSTRUMENTS, AS WELL AS 
COMMUNICATION, NAVIGATION AND 
WEATHER SATELLITES. 


OR. PETER GLASER OF CAMBRIDGE, MASS. 
SUGGESTS CONCENTRATING SUN POWER 
/N SPACE FOR USE ON EARTH. 


CONSTRUCTION WORKERS, COMMUTING BY 
SPACE SHUTTLE TOMANNED ORBITING 
WORKSHOPS WOULD BUILD THE 
SUNLIGHT COLLECTOR... 


in these changes, there seems little ques- 
tion that better textbooks have been de- 
veloped in the process. 
One important erit 
selection, therefore, is the. oe and-ap- 
propriateness ess of. ae 
illustrations used. In this connection, it is 
important to keep in mind the levels of ab- 
straction and complexity involved in the 
illustrations in relation to the maturity 
levels of students. Graphic materials and, 
to a lesser extent, pictorial materials vary 
widely in the levels of abstraction repre- 
sented and, accordingly, in the levels of 
experience required to interpret them read- 
ily. The cartoon in Figure 3.28, for ex- 
ample, would have little meaning to most 
students below the upper secondary level. 
Such factors as these are important 


bby: vA THE WHOLE ANIMAL KINGDOM, 


«A FIVE-MILE~SQUARE OF SOLAR 

CELLS IN STATIONARY ORBIT 22,300 
MILES UP, ITS ELECTRICITY, 
CONVERTED FROM SUNLIGHT, 

WOULD BE BEAMED TO EARTH 

BY MICROWAVE TRANSMITTERS. 


BUT ONLY A TINY FRACTION OF 
EARTH'S TOTAL SUNSHINE IS 
STORED IN PLANTS —THE REST IS 
REFLECTED OR RADIATED BACK. 


“=t WE DEPEND ON ENERGY 
FROM THE SUN FOR RAIN AND 
RIVERS OF FRESH WATER AND, 

AFTER PHOTOSYNTHESIS, FOR 
PLANT FOOD FOR OURSELVES AND 


THE POWER 
RECEIVED AT 
A SIX-MILE- 
DIAMETER WIRE 
MESH ANTENNA 
HERE OM EARTH 
COULD BE ENOUGH 
ee 3 TO SUPPLY ALL OF. 
Gene Jowede°5/9/u NEW YORK CITY / 


considerations in both the selection and the 
use of any instructional materials. A thor- 
ough knowledge of his students’ abilities 
and limitations, plus a clear and specific 
determination of his objectives, will do 
much to help the teacher select the best 
available materials and to use them in the 
most effective ways. 

In general, as we have seen, circle 
graphs, bar graphs, and line graphs are 
more easily read than other types. As 
we have also noted, diagrams are typically 
abstract by nature and often require back- 
ground knowledge before they can be help- 
ful. Some oraphs and charts are more 
crowded or more complex and difficult to 
read than others. One picture may illus- 
trate a point precisely and clearly while 
another may do it poorly or even be dis- 
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tracting. Two of the more important _basic 


selection “criteria—to_keepin—mind_ are 


these: Is a visual illustration in fact neces- 


sary at all? If it is, how far does the one 


being considered contribute significantly 
to the desired understanding? The use of 


visuals merely for the sake of using visuals 
is pointless and may even retard rather 
than enhance the desired learning. 

As we have examined the characteris- 
tics of good flat pictures and the strengths 
and limitations of each of the several types 
of graphics, we have, in effect, been estab- 
lishing the criteria according to which they 
ehould. be selected and put to use. In ad- 


dition to considerations of pertinenée and 
cpproprinte level, the physesl quality @ 
the materials themselves becomes importan 
Generally speaking, we remind ourselves 
that pictures that communicate well have a 
strong center of interest, good composition, 
good color where color is important, and a 
sufficiently sharp focus to provide the nec- 
essary detail. 


Graphics, by definition, synthesize in- 
formafion at the same time pulling it to- 
elements. Normally, this kind of material 
is more useful after students have moved 


along in a subject than at the beginning ; 
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pictures, on the other hand, can be useful 
at almost any point in the lesson. There are 
some graphics, however, that are very use- 
ful in motivational or developmental phases 
of a lesson. 

In some cases, a teacher may want to 
have a carefully selected set of pictures 
available for his students to work with. 
In other cases, the students should seek 
out pictures from magazines and picture 
files to achieve a particular purpose—or 
take their own pictures. Picture-taking by 
students is particularly valuable for studies 
involving the local community and, as we 
have seen in the visual literacy discussion, 
is particularly useful, also, for enabling 
many students to express themselves in new 
and effective ways. In that connection, it 
should be noted that visual literacy train- 
ing is not restricted to the very young, nor 
are its values limited to the academically 
deprived student. The well-known media 
philosopher Marshall MeLuhan and the 
noted psychologist Jerome Bruner are 
among those who have pointed to the ere- 
ative ‘possibilities inherent in the ‘‘discov- 
ery’? method and in opportunities af- 
forded students of all ages to use modern 
methods of communication. 


The Instructional Development approach to more e effective 


teaching and learning 


HERE are two general approaches to 
the selection and use of teaching ma- 


terials and methods of i kind. aweeee 


times highly effective; in any case, it is 
probably representative of what most teach- 
ers have done for generations. 


Today, however, there is-a-more-prom- 
ising and systematic approach that relies. 


le i ; N 


do the best with them that he cam. This 
approach is reasonable and, of course, some- 


PLATE 3.1 
i a rece 


Highly effective large study prints in excellent 30 X 21 inches, and each set comes in a window- 
color are available in various subject areas. type case that serves for storage of the set or 
Those shown here and in Plate 3.2 are selections as a frame for individual pictures. (a) Rhineland, 
from several series of pictures on Europe, North West Germany; (b) the pulpwood industry, Three 
America, and Africa designed to illustrate key Rivers, Quebec, Canada. 


concepts in geography. They are laminated, 
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The design of a poster is influenced by its 
subject, and subject and design together de- 
termine the character and impact of the poster. 
Some are strong and vibrant; others are quiet 
and peaceful. Each one, however, has a message, 
and the measure of its effectiveness is how well 
the message is communicated. 
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PLATE 4.1 


Color is particularly important in dioramas 

which create the illusion of reality in miniature. 
(a) This diorama, in the Circus World Museum 

in Wisconsin, takes us back to a farming com- 
munity in the 1890s, when the arrival of the 
traveling circus was one of the most exciting 
events of the year. (b) This is a diorama of a 
modern farm. (c) This diorama shows the ancient 
cliff dwellers at Mesa Verde in Colorado. 


PLATE 4.2 
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The colors used in models vary with the purpose 
of the color. To aid in understanding complicated 
medical models, exaggerated natural colors in 
bright hues with strong contrasts are often used 
To emphasize certain points or distinguish 
among important parts of simpler models, a few 


colors in cool hues may serve the purpose very 
well. 
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The instructional development approach to more effective teaching and learning 


those key purposes that our schools exist to 

Let us note at once that as an indi- 
vidual teacher you ean hardly install an 
instructional system yourself. A complete 
system entails intensive, cooperative efforts 
by administrators, teachers, supervisors, 
and specialists in instruction, curriculum, 
technology, and other fields. But»yow ean 


make a start and in the process not only 


li i 


improve your pr 1 t 
] adoptior 


There.is no. better place to start than 
with the selection .and.use.of.such readily 
— ; : 
graphics. Thus we begin with this chapter 
and develop the principles involved further 
as we proceed through this book. Much of 
what you will read and discuss in this con- 
text is not new. For example, we have 
talked about objectives for many years, 
though we have failed for the most part 


18 A carefully designed and thoroughly tested 
training program called the Instructional Develop- 
ment Institutes (IDI) has been developed by a 
consortium of the instructional technology de- 
partments in four major institutions to train teams 
of teachers, administrators, policy-makers, and 
specialists in curriculum, instruction, media, and 
subject areas in the process of developing instruc- 
tional systems. These IDIs were developed over a 
two-year period under a USOE grant to the Na- 
tional Special Media Institutes Consortium consist- 
ing of Michigan State University, Syracuse Univer- 
sity, the Teaching Research Division of the Oregon 
System of Higher Education; and the University 
of Southern California. Professional assistance in 
organizing and conducting IDIs is now available 
through numerous teacher education agencies in 
the several regions of the United States. For 
information address Dr. Charles F. Schuller, 
Director, National Special Media Institutes, c/o 
Instructional Media Center, Michigan State Uni- 
versity, East Lansing, Michigan 48823. 
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to pin them down or find ways to make them 
work for us. Now, however, the rapidly in- 
creasing number and complexity of social 
and economic problems facing our schools 
mean that we have no choice but to find 
better answers than we have so far on how 
best to employ the dollars and resources 
we have to educate our young people. 

It is interesting and relevant to note 
that industry and government have long 
since moved into use of the systems ap- 
proach to find the best solutions to train- 
ing and production problems. In fact, the 
field of engineering is where the systems 
approach originated, and its use spread 
from there into a variety of military, ad- 
ministrative, and production areas. In edu- 
cation, we have a more complex job to do 
than in any of these, but to the extent the 
Systems approach can help us—and it can 
—we must attend to it. 


In the simplest. terms, application of 
the systems approach to the solution of 
a 11 Dl PGRN 


solution the best knowledge that. we have 
about learning, methods, and instructional 
materials. If the process is to pay off, how- 
ever, it must be applied in a far more sys- 
tematic and rigorous manner than we typi- 
cally use in attempting to solve educa- 
tional problems today. 


Let us do a quick rundown of the four 


eeeeiliala.olahaaiablen 
ay you are teaching a general science 


course in the seventh grade and know from 
standard achievement tests that 30 percent 
of your class are from one to three years 
below where they should be in science for 
their age and grade level. Is this the prob- 
lem? In a general way, yes, and as a com- 


mitted teacher you are determined to do 
what you can to improve the situation. Be- 
fore you can do much about it, however, 
you need to know much more than where 
your students stand now on achievement 
tests. You need to know the reasons why 
the problem exists. Is it that their science 
teaching in the lower grades has been 
poor? Perhaps, but we’ve already swept 
too many problems under the rug in edu- 
cation on that score and, besides, it doesn’t 
really help us very much. Is it because 
these students of yours are poorly moti- 
vated? If so, why? Is it because they are 
deficient in reading skills? If so, in what 
respects and how deficient? Is it because 
a number of them come from culturally 
deprived homes and have already become 
used to failure or may see little relevance 
between what you are trying to teach and 
the world they live in? 

Probably all these reasons apply | to 


the problem in vines ing degrees. t 
out as much as you 


e g 
ns. ‘Like a 
good doctor, you want to make a correct di- 
agnosis first that will enable you to get at 
the underlying causes of the problem and 
not merely treat the symptoms. Most school 
systems today have fairly complete records 
on each child. These records are a good 
place to start. There are also specialists in 
guidance and counseling and others whom 
your principal can bring in to assist you. 
Even though you may never be totally 
satisfied with the results of your analysis, 
your efforts in this direction will not be 
wasted; they can pay substantial dividends 
in helping you to find valid solutions to 
the problems you face. 


2. Definition of objectives 

Much has been written about the nature 
and importance of clearly defined objec- 
tives. If you have not already become 


acquainted with Mager’s or MeAshan’s in- 
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teresting i i ions 
10) 5) to} ‘ 


take a close look at them.?® The essence of. 


your students have achieved them. Like 
careful analysis of what the problem really 
is, clear-cut and measurable objectives are 
essential to finding real solutions to our 
pupils’ learning needs. These steps have 
been followed far too seldom in most schools 
and colleges today. 


tions. One obvious but impractical solution 
is spending several hours a week with small 
groups or individuals in the deficient group. 
This might be ideal if you had the time, 
but the chances are that you already have 
a bea eaneduls There may in: yeclal re- 
m n 


VbaeSeglbacbeabiseannmaalere mane ts = 
apf lareaccne cnet eee EN 


tl 


ited one W 3 yey 
av ‘aila ble - helping staff, and by lack of. 


money or other resources. ~ 

You are still nonetheless determined 
to do the best that you can. So among the 
possibilities that are realistic and open to 
you, you make the best possible choices. 
If, for example, you find reading deficien- 


19 Robert Mager, Preparing Instructional Objec- 
tives, Fearon Publishers, Palo Alto, Calif., 1962; 
H. H. MeAshan, Writing Behavorial Objectives: 
A New Approach, Harper & Row, 1970. 


FIGURE 3.31 


Students learn that escaped oil presents par- 
ticularly difficult pollution problems. A tragic 
example was the Santa Barbara oil-well 
“blowout” in 1969. During the massive clean-up 
campaign, frantic efforts were made, as shown, 
to save birds covered with thick oil, but 4,000 
birds died. 


cies to be characteristic of the below-grade 
students, you may go to the librarian or 
resource center and get a selection of un- 
graded science reading materials that those 
students can handle. You may also develop 
several tracks, not only to accommodate the 
slower students, but also to provide more 
stimulating and challenging material for 
oe above- average ones as well. ee ee 


tines owt met a tras 


job. Should you want pictures, say, on 
pollution, you will make a determination 
in terms of two basic considerations : 


_lem.(see Figure 3.31). i 


In the latter connection, you may well 
find that to make the subject of pollution 
real to your students, you and they need to 
go out and see polluted areas in the im- 
mediate vicinity at firsthand and take pic- 
tures as you go. Not only can such study 
trips and pictures help bring the subject 
alive, but they can also provide your stu- 
dente with new and exciting ways of ex- 
pressing themselves and their ideas. A. 
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[afiiatinsiieimmiscomibjestionn It 
ssential that you note this progression of 


events, for it is the only sound basis on 
which good decisions can be made on either 
the methods or the materials you should 
employ. 

To put it another way, we make a 
strong case throughout this book for the 
great potential of many kinds of audiovis- 
ual materials and of techniques for their 
effective use. But optimum benefits to 
learning—and this is the only justifiable 
reason for whatever methods and materials 
we may use—come only from the kind of 
careful analysis of real needs, specification 
of objectives, and determination of pos- 
sible and viable solutions suggested. If 
we've done those steps carefully, we have 
a good start—but we’re not through yet! 


4. Tryout, evaluation, revision, recycling 


We have emphasized that objectives must 
be spelled out specifically enough so that we 
can in some way measure whether or not 
they have actually been achieved. Let’s say 
that your learning objectives on a pollu- 
tion unit include the following specific be- 
havioral objectives for each student : 


1. Identify and write the names of 
three major kinds of pollution. 

2. Select from a picture file (or dis- 
play) at least three examples of each of the 
three general types of pollution. 

3. Pick from a list of 20 prepared 
items three contributing causes for each of 
the major types of pollution. 

4. Take six pictures (or select from 
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a prepared display or file) of two examples 
of each of three kinds of pollution in your 
own community. 

5. Take six pictures (or select from 
a prepared display or file) to illustrate con- 
tributing causes for each type of pollu- 
tion in your own community. 

6. Identify at least two things that 
need to be done to help solve each of the 
three kinds of pollution problems in your 
own community. 

7. Pick from a list three statements by 
officials in your community which accu- 
rately describe efforts made to date to solve 
pollution problems. 


FIGURE 3.32 


This is a popularized version of an Instructional 
Development model developed and validated 

by the National Special Media Institutes (NSMI) 
for use by classroom teachers and administrators 
for the improvement of instruction. (The actual 
model is shown in Figure 15.1.) 


The instructional development approach to more effective teaching and learning 


It is very likely that the first time 
through, you would find quite a number 
of your experiences that worked very well 
and others that did not. Those that did not 
work well you would revise and try again. 
You might also find that the areas covered 
by your objectives were not comprehensive 
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enough. You might discover that the in- 
terviews you had scheduled with local gov- 
ernment officials were something less than 
satisfactory, possibly because they were 
unaware of or unconcerned about pollu- 
tion problems in the community or, for 
various reasons, felt that the local govern- 
ment could do little about them. If this 
was the case, you might find it necessary to 
expand your horizons and use materials 
from other cities where active steps were 
being taken to fight pollution or to enlist 
the support of local civic leaders in your 
own area who were really concerned. Other- 
wise, your long-range objectives of develop- 
ing awareness and concern among your 
own students about pollution problems 


might fail to be realized. In any case, on 
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the basis of your tryout and ev: ‘ aluations 
you would revise your material : ae ssand-tech= 
ieainenmeoninnmnetonesiaiaaiasate it] f 
students, You would continue this recycling 
until you were relatively certain that you 
had a series of learning experiences which 
in fact achieved the goals for your stu- 
dents which you and they had set out to 
achieve. 

Within this broad context the selection 
and use of pictures, graphics, or any other 
kind of teaching materials are seen in 
proper perspective. For unless all or nearly 
all your students successfully achieve the 
objectives that have been established in a 
given unit of work, there is something 
wrong with the objectives themselves or 
with the methods and materials used to 
achieve them—or both. 


Mounting of flat materials 


HE very profusion of pictorial, graphic, 
T and related materials, such as small 
maps and pertinent news clippings, pre- 
sents problems of care and of storage when 
not in use. Most new schools today have 
good libraries or learning resource centers 
where well-organized central files of pic- 
tures and similar materials are maintained. 
This system is very helpful to the teacher, 
but where, for whatever reason, you wish 
to maintain a file of your own, some ideas 
on organizing and maintaining such files 
may be helpful. Further, because most such 
flat materials are more often damaged from 
inadequate storage than from actual use, 
we offer some suggestions for mounting 
and other protective techniques. Library 
and resource center personnel can be most 
helpful here, and their services, if avail- 
able, should be used. Nonetheless, it is well 
for you or your assistants to be able to 
function on your own if necessary, 

We place relative values on pictures 
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ing and pro - 

he 

Instructional Development approach pro- 

vides the best opportunity that has been 

conceptualized in education so far for 

that happy combination to be brought about 
(see Figure 3.32). 

After you have been exposed in the 
chapters that follow to the various types 
of media, their characteristics, and their 
uses in teaching and learning, we shall go 
into more detail on Instructional Develop- 
ment principles and techniques as we be- 
gin putting media together in integrated 
patterns in Chapter 15, ‘‘Multimedia In- 
structional Development.’’ 


and graphics just as we do on other avyail- 
able teaching materials—in terms of how 
useful they are for our particular _pur- 
poses. Outstanding or unique pictures that 
are just right and perhaps difficult to re- 
place should be mounted to protect them 
from damage. Less valuable pictures and 
those of purely transitory or one-time 
value may be filed unmounted or discarded. 
When used in class or in study displays, 
such materials can, if desired, be quickly 
and easily placed on temporary mountings. 
(Several temporary mounting techniques 
are described on pages 140-142.) 


Some guidelines for mounting flat materials 
Some general considerations that should 


be observer 1 in mounting pictures include 
the following : 


1, USE GENEROUS MARGINS — Generous 
margins are not merely a matter of artistic 


FIGURE 3.33 


The value of generous margins and of proper 
margin proportions is illustrated here. Note that 
the bottom margin is always wider than the top 
or side margins. 


1389 


taste; they embody the direct application 
of the principles of attracting and holding 
attention. Any object tends to attract more 
attention when it is by itself than when 
it is crowded in among a number of other, 


_or a painting, 

Correct proportions for mounting pic- 
tures of various shapes are shown in Fig- 
ure 3.33. Note the width of the margins 
used. The width of the top and bottom mar- 
gins is determined by the shape of the pic- 
ture, as the illustration shows. Note also 


that_the bottom margin is always wider 
than the top one. The side margins are al- 


tom (largest). 


2. YSE COLORS THAT DIRECT ATTEN- 
TION, TO THE PICTURE AND NOT TO 
THE MOUNTING This means that, as a 
rule, it is best to select for the mounting 
a color that appears in the picture in a. 
relatively minor degree. This repetition of 
color creates a pleasing harmony in the 
total effect given by the mounting and pic- 
ture together. It is usually not wise to use 
a_color for the mounting which predomi- 
nates in the picture itself because of the 
resulting loss of desirable contrast. A pic- 
ture of a field of ripe grain will not appear 
to the best advantage on a yellow mounting, 
nor will a picture with a broad expanse of 
blue sky look well on a light-blue mounting. 
In such eases, the picture loses definition 
because, from a short distance away, it 
tends to merge with the mounting itself, 

In general, neutral tones for mount- 
ings are more satisfactory than primary 
or brilliant colors, although there are 
notable exceptions. Bright-red or green 
mountings look well with Christmas pie- 
tures, orange mountings with Halloween 
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subjects, and gay pastel mountings with 
Easter decorations. The idea here is to 
emphasize a gay and festive spirit; the 
purpose of these mountings may be pri- 
marily decorative, which is entirely ap- 
propriate in such cases. As a general rule, 
however, where informational purposes pre- 
dominate, the principles mentioned above 
should apply. 


3. USE_BORDERS AND TEXTURE EF- 
FECTS ON OCCASION — Often a narrow 
border will help to set off the picture from 
the “mounting Sometimes an tiked line 
around the picture is effective. A similar 
border effect is obtained by inserting, im- 
mediately behind the picture, a sheet of 
mounting paper slightly larger than the 
picture and of a different color from that 
used for the mounting itself. Since this 
sheet extends slightly beyond the edges of 
the picture, it provides a border in a con- 
trasting color. White used for a border of 
this kind is often highly effective because 
it brings out the color in the picture. 

Although colored drawing paper is 
inexpensive and probably the most readily 
available material for mounting, you may 
occasionally want to use other materials 
for variety or special effects. Tag ends of 
wallpaper in subdued all-over patterns or 
with textured surfaces are one good possi- 
bility. Others include fabries of various 
kinds, dress and suit boxes, and even cor- 
rugated cardboard. Your art teacher can 
help with ideas. The help of teacher aides 
and, even better, some of your students can 
make such projects feasible and worth- 
while. 


Temporary mountings 
There are various relatively simple ways 
to mount pictures and other flat visuals on 


some of the more porous materials and ean 


FIGURE 3.34 


Examples of satisfactory and effective methods 
of fastening pictures on various surfaces. 


Support Sides “Hang” from 
and Bottom Top Only 


Thumbtacks Gummed 
: Hangers 
Put pin next 
to, not through, 
the mount 


@ 


Straight Grommet 


Pins 


Angle from next 
to, not through, 
the mount 


Staples 


Use ‘‘tacker”’ 
with care, 
not “gun” 


[ee 
Pegboard Folded 
Clips Masking 
Tape 
Cover board 
with paper 
to mask the 


holes 


be a bit messy, some convenient substitutes 
Be epee Oe “One of these is a 
spray adhesive which comes in an aerosol 
can and is simply sprayed on. Another is 
a commercial waxer 
quite inexpensive and highly practical for 
school use; the wax backing serves as an 


adhesive. Gummed tapes can also be used 
without duheulty 5 particularly useful is a— 
double-surface masking tape which can be 
applied to the back of a picture and simply 
pressed on the mounting surface. A syn- 


thetic waxlike adh 
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is particularly useful for displaying 
mounted pictures on solid, rough, or glossy 
surfaces. Small bits of the wax are sufficient 
to hold the mounted picture in place for 
as long as desired. 

When pictures or graphics are to be 
displayed_on-a-cork—or—other_porous dis- 
play surface, the fastest and simplest 
method of temporary mounting is to use 
straight pins, as many art-teachers-do. The 
pins, which hold both the mounting and 
the picture in place, cannot be noticed 
more than a few feet away; this fact makes 
pins preferable to thumbtacks, which de- 
tract from the effectiveness of the display if 
many are used. Several types of mounting 
and fastening devices are shown in Figure 
3.34, 


Permanent mountings 

When flat visual materials are to be used 
repeatedly or handled regularly by stu- 
dents, some type of permanent mounting 
is desirable. A fairly stiff backing material 
is used for the mounting, and any of several 
good permanent mounting techniques is 
employed. Most schools today have dry- 
mount presses and Thermofax machines; 
many, in addition, are acquiring laminat- 
ing machines. All of these are useful for 
mounting. 

Dry mounting requires a special tissue 
material that is affixed by means of a dry- 
mount press or hot iron. The dry-mount 
tissue can be obtained in rolls or sheets 
from photographic supply stores. A piece 
of the tissue is trimmed to picture size and 
put on the back of the picture. The picture 
and the tissue backing are then placed on 
the mounting material and covered with a 
piece of plain white paper. When put in 
a dry-mount press (or applied firmly with 
an iron heated to about 300 degrees), the 
picture fastens firmly to the mounting. The 
picture is then sprayed with a clear flat 
lacquer to protect it. 

Lamination seals_mounted or_ un- 
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mounted visuals in a clear las- 
tie covering that permanently protects them 
from dirt, mol e, and tearing. Laminat- 
ing machines are needed for this kind of 
mounting, but there are useful substitutes 
where such machines are not available. One 
of these is a clear plastic film that can be 
apphed to a picture by putting it through 
a Thermofax machine. Also available are 
inexpensive clear vinyl sheets that can be 


FIGURE 3.35 


A three-part picture is shown in a sectional 
mounting, as displayed and as filed. 


purchased in many household supply stores 
and applied with a hot iron. School- and 
art-supply houses carry clear plastic sheets 
especially designed for picture protection. 
Some are applied with heat and pressure; 
others are self-adhesive and can be applied 
by hand. Although they are not as strong 
or permanent as machine lamination, these 
processes are useful substitutes. Large pic- 
tures may be readily and inexpensively pro- 
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tected by spraying them with a coat of clear 
lacquer.?° 


Sectional mountings 
It often is advantageous to use a series of 


identical mountings azinée-fold pic- 


20 See Herbert Scuorzo, ‘‘ Plastic Picture Protec- 
tion,’’ Grade Teacher, September 1963, pp. 12 ff., 
for details on the process. 


tures or murals that _are_ too large for a 
single mounting. When displayed, the series 
is a unit, for the individual sections are 
identical in size and coloration and when 
fitted together look like a panel; they are 
separated for filing and storage (see Figure 
3.35). In another method of sectional 
mounting, lightweight sections are fastened 
together with masking tape or cloth tape 
and accordion-folded when not in use. 
Hither method is a practical solution for 
handling the ever-increasing number of 
excellent two- and three-fold materials in 
such magazines as Life, Holiday, and a few 
others. 
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The permanent and temporary tech- 
niques described above are those most com- 
monly used. During the past decade or so, 
with increased funding for education at 
all levels, business and industry have ad- 
dressed themselves seriously to the develop- 
ment of better equipment and materials 
for the teacher and the learner. Progress in 
picture-mounting techniques is one example 
of this, and further improvements may be 
expected. You should be on the alert for 
them as you visit the exhibits at your con- 
ventions and sean the advertisements in 
your professional journals. (See also the 
source lists in the Appendix. ) 


Storage and retrieval of flat materials 


EACHERS who go to some trouble to find 
T and use good pictures and graphics 
know the importance of proper storage and 
filing of such materials. 


The filing system 

The simplest filing system involves group- 
ing pictures and related flat materials ac- 
cording to the teaching units or topics in 
which they are used. When rather large 
numbers of pictures are involved, subhead- 
ings are feigtat Pak example, pictures 
on Greece may be subdivided as fol- 
lows: Greece—Mountains, Greece—People, 
Greece—Farming, and so forth. Tabbed or 
color-coded separators should be used, the 
pictures in each section being listed in pen- 
cil on the separator. Other indexing sys- 
tems include notebook lists, with identifica- 
tion of pictures by numbers or topics for 
quick location; similar lists in lesson-plan 
folders; and a simple ecard file, with re- 
lated groups of pictures listed on each card. 
The filmg and indexing system should be as 
simple as possible but still flexible enough 
to accommodate additional pictures and 


sections. Further, the system of classifica- 


tion and labeling used needs to be geared 
to the maturity level of the pupils using it. 
The school materials center staff can be of 
assistance in setting up a practical and 


workable filing system for your visual ma- 
terials. 


The visual file as a learning experience 


In our discussion of visual literacy, we 
Stress the importance of having learners 
express themselves visually. The visual files 
may provide some elements of visual liter- 
acy experience if students themselves are 
involved in the development of such files. 
In the process, they can gain valuable ex- 
perience in the selection of good visuals 
and in using them to communicate ideas. 
In the same process, over a period of sev- 
eral years, succeeding groups of students 
can be a decided help to you, as well, in 
developing and organizing a file of good 
visuals.?? 

The idea is to begin with a teacher- 


21 Suggested by Professor Wilfred Veenendaal of 
the Instructional Media Center, Michigan State 
University. 


provided nucleus of pictures. These can 
be loose examples in envelopes or folders 
from which the students can select ex- 
amples to fit the particular purposes of the 
topic being studied. After some instruc- 
tion, they can mount the better pictures 
and graphics and use them in whatever 
Ways appear suitable. At an appropriate 
point, questions can be raised on how good 
and suitable the selected pictures are, and 
the students should be encouraged to bring 
additional or more appropriate examples of 
their own. In a subsequent evaluation ses- 
sion, have the students select the best of 
the pictures that have been brought in, 
then repeat the mounting exercise, perhaps 
using backing materials the students them- 
selves bring in. The evaluation and selec- 
tion process can be repeated each year— 
perhaps accompanied by a lesson on mount- 
ing pictures to facilitate that aspect of the 
activity. 

You can make judgments as you go 
along on how many topics or subjects to 
work with in this way. It is important to 
keep the proper perspective: though an ex- 


FIGURE 3.36 
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ceptional file of pictures and graphics may, 
of course, be assembled and mounted in this 
manner, the more significant gains come 
from the learning experiences of the stu- 
dents themselves (see Figure 3.36). By 
working closely with visuals in this process, 
students may learn better-how to read _pic- 
tures and to communicate ideas with them. 
Through the selection and evaluation pro- 
cess, they will gradually learn to discrimi- 
nate between good and poor pictures and 
perhaps begin to appreciate those that are 
exceptional. They are very likely also to 
learn important content, though actually 
the learning that results from working di- 
rectly with visuals may prove the more 
lasting and beneficial. 


Storage facilities 

In addition to a workable filing system. 
that helps locate materials readily when 
needed, some kind of storage facilities are 
essential. These can range from fairly 
elaborate built-in classroom facilities to 
simple but workable portable substitutes. 


Sometimes the teacher helps, but often he leaves 
the children to their own devices. What 
determines? 


FILING CABINETS Modern classroom fa- 
cilities usually include built-in drawers 
and cabinets in which various instructional 
materials and supplies can be stored. Stand- 
ard, letter-size filing cabinets are suitable 
for small mounted pictures in folders, but 
legal-size files are better, since they ac- 
commodate material up to 11 x 14 inches; 
such vertical filmg cabinets are now avail- 
able in sizes up to 14 X 18 inches. Hori- 
zontal flat files with a number of shallow 
drawers are particularly good for larger 
materials up to 40 X 60 inches. When such 
facilities are not available, various types of 
cases, cartons, and boxes are often used; 
particularly useful among these are the 
strong and inexpensive plastic and lami- 
nated cardboard cartons and cases made 


FIGURE 3.37 
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specifically for storage that are now avail- 
able (see Figure 3.37). 


PORTFOLIOS Portfolios are also an ex- 
‘cellent means of protecting pictures when 
not in use or while carrying them; they 
have been used by artists and art teachers 
for many years. A portfolio is nothing 
more than two pieces of heavy cardboar 

similar_mater] inged with flexible tape 


imilar_material hinged with flexible tape 
prone of its long-sides. (see Figure 3.37). 
ictures or graphic materials are laid flat 
in the open portfolio, the cover is closed 
and tied, and it is ready to go. A portfolio 
can be made up in any size desired; one 
34 x 44 inches accommodates most pic- 


tures and small charts and still is easy to 
carry. 


Here are a few suggestions for solving picture 
storage problems. Dimensions can be adjusted 
to suit your needs. 


Summary 


Visual literacy is a relatively recent and 
promising development in mediated learn- 
ing. In brief, visual literacy training un- 


dertakes to develop students’ abilities to 


read visuals and to express ther ; 


through them. Experiments in which stu- 
dents make their own pictures to communi- 
cate ideas appear to provide strong motiva- 
tion plus a positive influence on oral and 
written language as well. 


Flat pictures are so readily available 
that it is easy-to-umderestimate their im. 
portance in teaching and Tearning. The 
picture medium asa whole has a certain 
universality and versatility that no other 
medium of communication quite shares. 
Although somewhat less familiar than pic- 
tures, graphic materials combine readily 
with other media in summarizing signifi- 
cant information and ideas. Like other 
media we shall study, both pictures and 
graphics have intrinsic and extrinsic 
strengths and limitations that must be 
considered in their selection and use. 

Although pictures and graphics com- 
bine rather naturally and effectively in a 
lesson, they have distinctive functions, Pic- 


tures illustrate or represent actual objects 


or scenes. Graphics, on the other hand, com- 


press_an istill information. They sum- 
marize significant quantitative informa- 


tion, as on graphs; show relationships, as 
on charts and diagrams; and illustrate some 
fairly complex and abstract ideas, as in 
cartoons, diagrams, and charts. Because 
of their summary nature, graphic materials 
typically require some background of in- 
formation to be used effectively. 


Further learner response projects 


1 

Ask each student to bring in several 
examples of good flat pictures relating to 
their respective subject-matter fields. Have 


for effective learnin 
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In general, it is better to use a few 
carefully selected pertinent pictures and 
graphics rather than many. The effective 
use of flat pictures also requires directing 
the viewers’ attention to specific points or 
impressions to be looked for. Those that are 
large enough can be used in front of a class ; 
those that are small can be projected in 
an Opaque projector or incorporated in 
study displays. Both have great value, as 
well, for individual and small-group study. 

Care in selection is the first essential 
ith pictures 
or graphics. The starting point for effective 
selection and use is defining teaching ob- 
jectives that are clear and explicit. The pic- 
tures and graphics chosen must be valid 
and direc i ject 


ind direetty—pertinent to_those—obyectives. 
ey must also be suited to the maturity 


level of the students and be of good qual- 
ity. 

The application of Instructional De- 
velopment principles provides the best basis 
yet discovered for assuring effective learn- 
ing results. Although a complex and de- 
manding process, its rewards are commen- 
surately superior to conventional planning. 
The I.D. process will be referred to at per- 
tinent points as we discuss various kinds of 
media in the following chapters; it will be 
dealt with further in Chapter 15, ‘‘Multi- 
media Instructional Development.”’ 

Some form of mounting increases the 
effectiveness of flat pictures and preserves 
them. Also important is a system of filing 
and storage for ready access and retrieval 
when needed. 


the class evaluate a selection of these 
pictures in terms of the principles discussed 
in this chapter. 


eee 
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es 


2 


Have a committee prepare an annotated 
and classified list of good sources of free 


or inexpensive flat pictures for duplication 
and distribution to class members. 


eee 


3 

Ask each student to bring in a current 
issue of Life, Holiday, or a similar publica- 
tion for use in a class discussion of the 


4 
Instructional pictures that are good from 
an artistic viewpoint can communicate 
more effectively than those that are not 
and can also help to improve esthetic taste. 


qualities of good photographs. Draw up a 
list of suggestions on how to take good 
pictures. 


Select a number of pictures from this 
chapter and other sources which seem to 
fulfill this dual requirement; be prepared 
to justify your selections. 


SE ee ee ee 


5 

Divide the class into committees and have 
the members of each committee select and 
evaluate the best examples they can find 
of one type of graphic material. Consider 


such points as (a) standards to be observed 
m selection, (b) sources of switable ma- 
terials, (c) costs. 


6 

Have a committee of class members in- 
vestigate sources of free or inexpensive 
graphic materials, prepare an exhibit of 


7 


Ask members of the class to bring in 
graphic materials they have found par- 
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Media references 


Bulletin Boards and Display, filmstrip. BFA 
Edueational Media, 1966. 

Chalkboards and Flannel Boards, 35mm film- 
strips (4), color, 30 frames each. Bailey 
Films, 1967. 

Charts for Creative Learning, 16mm _ film, 
sound, color, 10 min. Bailey Films, 1966. 

Effective Visual Presentations,  slide/tape, 
sound. Eastman Kodak Company, 1969. 

Flannel Board Use, filmstrip, b/w or color, 30 
frames. Bailey Films, 1966. 

Graph and Picture Story Skills Kit. Science 
Research Associates, 1967. 

Graphics, series of 17 transparencies from In- 
structional Media Transparency Masters— 
a series of 147. Keuffel and Esser Com- 
pany, 1969. Chalkboards (4) and Flat Pic- 
tures (5) are also part of the series. 

Hey, Look at Me, 16mm film, sound, color, 
12% min. DAVI/Sereenscope. 

How Does a Picture Mean?, filmstrip. Eastman 
Kodak Company, 1968. 

Language of Graphs, 16mm film, sound, b/w, 
13 min. Coronet Films, 1948. 

Making Sense Visually, filmstrip, sound, color, 
77 frames. Eastman Kodak Company, 1969. 

Mounting Still Pictures, filmstrip, color, 58 
frames. Visual Instruction Bureau, Uni- 
versity of Texas, 1956. 


Source references 


See source lists in the Appendix; partieu- 
larly relevant sections are: Art Supplies; 
Comies; Flat Picture Sources; Free and Inex- 
pensive Materials Sources; Graphic Materials ; 
Photographie Equipment (Still Cameras) ; Re- 
production Equipment. 
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Photo Discovery Sets, picture sets. Eastman 
Kodak Company, 1967. 

Pictures for Teaching, slides, Chandler, San 
Francisco, 1965. 

Posters, 16mm film, sound, color. ACI Pro- 
ductions, 1968. 

Story Starters, super-8 cartridged film loops. 
Haling Corporation, 1969. 

Study Pictures and Learning, filmstrip, color, 
63 frames. Teaching Aids Laboratory, Ohio 
State University, 1960. 

Teaching with Still Pictures, filmstrip, color, 53 
frames. Basie Skill Films, 1958. 

Teaching with Visual Materials, filmstrip series, 
color, 35-40 frames each. McGraw-Hill, 
1964. The Chalkboard, Parts I and II, and 
Posters for Teaching. 

Using Charts and Graphs in Teaching, 35mm, 
filmstrip, color, 51 frames. Basie Skill 
Filmstrips, 1958. 

Visual Fable, A, filmstrip, sound (record), 
color, 18 min. Eastman Kodak Company, 
1969. 

Visual Literacy, 16mm film, sound, color, 20 
min. National Special Media Institutes, 
Michigan State University, 1971. 

What Is a Graph?, filmstrip, b/w, 26 frames. 
Visual Education Consultants, 1965. 


See Student Production Guide, Chapter 3, 
“Graphies Techniques for Instructional Materi- 
als Production,” particularly Design, Color, 
Bulletin Boards, Chalkboards, and Graphs; 
Dry Transfer Lettering, Wrico Lettering; Rub- 
ber Cement Mounting; Lamination. 


Three-dimensional 
teaching materials 


To be able to list five unique teaching 
advantages of models, objects, and specimens. 


To be able to demonstrate effective use of three- 
dimensional materials in a miniteaching situation. 


To identify six or more useful sources for 3—D 
materials in your subject area and grade level. 


To discriminate between learning situations in 
which 3-D materials are and are not of 
significant value. 


To plan an effective teaching display involving 
3-D materials. 


Divide your class into groups of four or five 
students each. From a selection of instructional Z 
models, objects, and specimens of several types, __ 
provide each group with one model for close 
examination and discussion of its particular 
advantages. After a few minutes pass the 


_ materials from group to group and repeat until 


all groups have examined several examples of 
each type. During the following report session, 
list and critique the advantages indicated. 


Using groups and materials as in Response 1, 
but organized according to subject and grade 
level, each group should work out a teaching 
demonstration of up to five minutes involving 3—D 


materials of one or more types. Present the 
demonstrations before the class for discussion 


and critique. 


Using source lists and your committee members’ 
recommendations, prepare a selective source 

list in your subject area and grade level. Add 
brief annotations regarding distinctive items or 
features. Consolidate, classify, duplicate, and 
distribute copies to members of the class. 


Prepare a list of 10 specific learning objectives 
for your own subject area and grade level and 
identify those objectives for which 3—D materials 
would be of significant value. Be prepared to 
justify the selections made in discussion with 
other members of your committee or class. 


Using the group organization of Response 2, 
select a legitimate topic for a study exhibit 
involving 3-D materials. Then work out a specific 
layout design on a large piece of heavy paper 
and present it for a critique session in class. 

(You may want to consult the specific planning 
suggestions in Chapter 5, pages 217-226.) | 
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AVE you ever watched a baby 

play with his toys? As he sits in 

his high chair, his chubby little 
hands grasp whatever he can reach. Some- 
what clumsily—but with great concentra- 
tion—he pushes, pulls, and maneuvers his 
rattle around until he gets a grip on it. He 
bangs it on his tray for a while, samples its 
flavor when he can locate his mouth, and 
everitually dumps it overboard for the sat- 
isfying crash that follows. Pick it up for 
him and he will repeat the process, with 
many variations, again and again. 

Now let us observe his mother on a 
shopping tour. At the vegetable counter 
she picks up and squeezes several heads of 
lettuce before finding one that is firm. She 
spies some cantaloupes and again she goes 
through the squeezing routine. She thought- 
fully smells several which ‘‘feel’’ pretty 
good—and then walks on without taking 
any. The watermelons do look better today, 
so she briskly thumps several and finally 
buys one that produces a_ satisfactory 
hollow note. 

Meanwhile, the baby’s father stops in 
to see the new cars at the showroom on his 
way back to the office from lunch. He isn’t 
really thinking of buying a new ear, but, 
like most men, tie likes to keep up with new 
developments in automobiles. So he goes 
in Just to have a look. Subconsciously aware 
of the danger, he keeps a safe distance, 
circling casually to look at each car from 
several sides. Shortly, of course, he finds 
himself in the driver’s seat of a gleaming 
sedan, turning the wheel just a little to get 
the feel and noting appreciatively the con- 
venience of the wheel- tilt mechanism, the 
comfortable ‘‘give’’ of the seat oushion, 
and how readily the electric windows glide 


up and down as he touches the fingertip 
controls. 

The baby and his parents in these 
familiar situations are learning and experi- 
encing through their physical senses even 
as you and I do in various ways each day. 
As we noted in Chapter 2, although we 
‘‘think’’ with the brain, the raw material 
for learning and thinking must come ini- 
tially through one or more of the physical 
senses. We can learn nothing without sen- 
sory impressions. We know that the more 
complete, vivid, and accurate our sensory 
experiences are, the more effective the 
learning experience will be. Does this mean 
that we should bring all possible auditory, 
visual, and other sensory experiences to 
bear on every learning concept? The an- 
swer is No. 

In discussing various media and ma- 
terials, we stress the importance of three 
principles of selection and use: (1) We 
select only materials that can make a dis- 
tinct contribution to carefully identified 
learning objectives; (2) we choose the best 
combination of these and other teaching 
materials to achieve the desired results; (3) 
we use these learning materials in the ways 
most likely to accomplish our specific learn- 
ing objectives. 

To put it another way, we choose teach- 
ing materials in terms of the kinds of 
communication that each type can best 
perform—we put together a ‘‘team’’ of 
several types of appropriate materials and 
we put the team to work in the way dic- 
tated by the specifie purposes and cireum- 
stances of a particular lesson, Clearly, we 
are talking here about a selective experi- 
ence, with materials and methods chosen 
to provide that experience. When sensory 
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impressions can be utilized to improve 
learning—as they can in many cases— 
these, too, must be selectively used. Thus 
when sensory experiences are called for, 
we draw on those that are most pertinent 
and use them in whatever available ways 
seem most likely to attain the desired end. 
To illustrate, if familarity with a bakery is 
important as a part of community study, a 
field trip to a bakery, a suitable film, and 
related reading materials might well be 
used in combination. The film can provide 
an excellent overview of bakeries in gen- 
eral, the processes involved in baking, ‘and 
the nature of the industry; the reading 
materials can provide considerable addi- 
tional information. However, neither can 
convey an accurate impression of the heat 
of the great ovens or the delectable odors 
that are so much a part of a bakery. 

The social studies teacher is continu- 
ously faced with the need for bringing 
realism into the study of the far places of 
the earth—mountains, plains, deserts, and 
jungles; people and customs of long ago; 
the trade, industry, agriculture, and gov- 
ernment in the many sections of our own 
country. He has a great wealth of printed 
materials to draw upon and he uses them 
extensively, but he knows that he needs 
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somehow to give added meaning to the 
words his pupils read. So he uses carefully 
selected films, maps, objects, field trips, and 
other devices that can help make the learn- 
ing experiences more real and lifelike. 

On the other hand, we know that many 
things of a physical character do not lend 
themselves well even to firsthand experi- 
ence. One can visit the local waterworks 
and power plant without gaining much 
understanding of how the great pumps and 
generators work. One can get a thrill out 
of watching a giant diesel locomotive move 
a heavy train without having any idea of 
how it operates, and one can observe the 
moon for a lifetime without acquiring an 
understanding of its phases. The operation 
of some things lke a pump, a generator, 
and an engine cannot be seen from the out- 
side, but must be shown from the interior 
if one is to see how they work, and even 
then their intricate construction may be 
baffling. The solar system can be seen to 
some extent, but it is too vast to be con- 
ceptualized from direct observation alone. 
Teachers need somehow to modify direct 
experience in such cases if they are to help 
their pupils learn efficiently. One way of 
doing this is by using three-dimensional 
materials. 


Types of three-dimensional materials 


E now consider six types of three- 
dimensiona] materials and areas which 
can provide opportunities for useful learn- 
ing experiences when direct, firsthand ex- 
perience is either impractical or impossible. 
These are models, objects and specimens,) 


mock-ups, dioramas, outdoor laboratories S15 


and museums. 


Models 
A model is a recognizable three-dimensional 


likene esentation of a real thing., 


Models may represent real things that 
are infinitely large, like the earth or the 
solar system, or real things that are as small 
as an atom. The thing represented may be 
an inanimate object such as a mountain, a 
monument, or a mine shaft; or it may be a 
living organism or organ such as a para- 
mecium, an elephant, or the human heart. 
The model may represent something as 
intricate as a jet engine, a nuclear-powered 
submarine, or a spacecraft, or something 
as simple as a counting device that can be 
depicted by spools on a string. It may be 


FIGURE 4.1 


Making a model can be “busy work” or a 
constructive, valuable learning experience. What 
makes the difference? 


complete in every detail or considerably 
more simplified than the original. 

The satisfaction obtained from models 
has been translated into a rapidly growing 
industry—the manufacture of model kits. 
Model kits for everything from insects to 


atomie reactors are available, and adults as 
well as children take to them with en- 
thusiasm., Most are in precise scale, and 
many are accompanied by a manual that 
contains not only directions but also useful 
information on the subject. Models also, of 
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FIGURE 4.2 


It is assumed when models such as this are used 
that (1) it is important to learn the relative 
positions of the several parts of the object being 
modeled, (2) 3-D is a necessary element for 
such learning, (3) students will be allowed to 
work with the model directly. 


course, may be built from ‘‘scratch’’— 
using materials at hand and consulting 
pictures or diagrams. The model itself may 
not be so authentic or effective as a kit 
model, but the result of the extra amount 
of research and thought children must put 
into it is likely to be an extra amount of 
learning. For example, when the children 
shown in Figure 4.1 have finished the 
covered wagon and the oil derrick, they will 
have acquired a substantial amount of 
related information and interest in the 
process. 


CHARACTERIS JF-—_EFFECTIVE 
MODELS In the light of what we know 
about the importance of sensory experience 
in learning, let us examine seven character- 
istics of models that make them effective 
for teaching purposes. 


Models are three-dimensional Most objects 
around us have a third dimension; that is, 
they have depth or thickness as well as 
height and width. Depth is one of the 
unique characteristics of models which 
contributes significantly to their realism. 
(If the third dimension is unimportant to 


comprehension, a model is probably un- 
necessary and a picture or chart may serve 
as well or better.) The model in Figure 4.2 
is an example of three-dimensional repre- 
sentation that greatly enhances instruction. 
By working with such a model, along with 
appropriate visuals and related reading, a 
student can quickly understand the rela- 
tionship of the pistil and stamens and how 
the pollen reaches the stigma to effect 
fertilization of the ovules in the ovary and 
thus develop new seeds. 


Models reduce or enlarge objects to an ob- 
Cfalacgaln men 
airliner we can see only a small portion of 
the earth’s surface; the astronauts ean see 
much more, but even they can view only 
part of the earth’s surface at a time. A 
globe, however, is a model that enables us 
to picture the whole earth without diffi- 
culty. Conversely, the greatly enlarged 
model of an anopheles mosquito shown in 
Figure 4.3 enables these Indian children 
better to understand this enemy they must 
fight in the war against malaria. 

Ideally, a model should be large enough 
to be seen readily by the whole class. Fre- 
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FIGURE 4.3 


One advantage of models such as this is that 
greatly expanded size makes detailed study 
possible. Does the picture also suggest certain 
precautions the teacher should take in such 
cases? If so, what? 


quently, however, the cost of large models 
and the problem of storage space for them 
enforce a practical compromise in the form 
of models smaller than we would like. 


‘away model of the human tooth reveals 
the layers of enamel and dentine and the 
nerve which otherwise are difficult to 
visualize. The rapidly spinning parts of a 
generator, a steam turbine, or an auto- 
mobile engine are completely enclosed, but 
a simplified working model with removable 
or cutaway sides makes it possible to see 
and to understand how they work. A model 
like that in Figure 4.4 is helpful to an in- 
dustrial arts teacher in showing details of 
frame house construction which normally 
are invisible. 


reel Metals ance As you 
lift the hood—and Took at an automobile 
engine, the impression you receive is apt 
to be complex and confusing because of the 
intricate array of wires, belts, hoses, and 
accessories in addition to the engine itself. 
But such a look may be more revealing if 
you have studied a cutaway model of such 
an engine. The electric motor, the jet en- 


gine, and the giant pumps in municipal 
pumping stations are other examples of 
complex mechanisms which can readily be 
explained with the help of simplified 
models. 

The advanced student, however, needs 
more complete models or the real thing. 
Students in technical or engineering schools 
usually have a variety of cutaway engines 
and models to study and manipulate, along 
with carefully done graphics such as the 
one shown in Figure 4.5, Agricultural- 
engineering schools test machinery of many 
types, frequently using ecutaways and 
accompanying graphics for instruction. 
Equipment manufacturers also use this 
technique for dealer and customer training, 
as well as for advertising. 


Models accenta res with color 
and texture Two allied instructional pur- 
poses are served by color. The first is identi- 
fication of important or related parts, as in 
engine models. The second is inereased 
comprehension of function or operation. In 
addition, color serves to make models more 
eye-catching, interesting, and in many cases 
more attractive. This does not suggest that 
color should minimize other features of a 
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FIGURE 4.4 


This teacher-made model is used to identify and 
examine key elements in frame house construc- 
tion. What are the particular benefits or learning 
advantages of such a model in an industrial arts 
class? 


model. Effectively colored models have a 
balance in color harmony and _ intensity 
which emphasizes the parts and functions 
that are important to comprehension. 

The role of color in models is illus- 


FIGURE 4.5 


trated in Plates 4.2 and 4.3, following pages 
132 and 260. In the algebra model, color serves 
primarily to enable the student to follow 
visually what happens when algebraic sums 
are squared and cubed. In an anatomy model, 


This cutaway drawing of a diesel engine trans- 
mission shows the potential shift and gear 
positions that produce changes in the engine-to- 
wheels power-speed ratios. From a learning 
standpoint, is such a picture adequate to explain 
how these changes take place? 
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such as the kidney shown in Plate 4.2 or 
the heart shown in Plate 4.3, color furthers 
comprehension through readier identifica- 
tion of parts according to their location and 
function. Color plays a similar part in 
clarifying the ‘‘anatomy’’ of the Saturn 
rocket shown in model form in Plate 4.2. 
This role of color apples to models gen- 
erally. That is, important and distinctive 
parts are colored so that each one stands 
out clearly. The colors may be natural (this 
is desirable in some anatomy and other 
models, of course), but more often they are 
made brighter or otherwise accented for 
better visibility. For example, one widely 
understood color convention is often used: 
in anatomy models arteries are colored 
bright red and veins bright blue, though 
actually there is no difference in the colors 
of these blood vessels and very little differ- 
ence in the color of the blood within them. 
Conversely, parts of a model that are not 
essential for understanding are often 
neutralized by being shown in muted 
colors. 

Varied surface textures are also used 
to differentiate parts of a model. The 
pistons and other moving parts in a cut- 
away engine may be chrome-plated for 
better visibility, whereas other areas are 
left rough or unpolished. Rough and 
smooth textures on relief-map surfaces have 
significant and distinctive meanings. Tex- 
ture is also an important means of convey- 
ing accurate impressions from certain 
anatomy and biology models. Frequently, 
color and texture are used together with 


good effect, as in the kidney model in Plate 
4.2. 


Models can be created in class This section 
should not leave you with the impression 
that, to be useful in teaching, 1 must 
be complex and expensive. Many can be 
made rather easily Trom paper, papier- 
maché, wood scraps, wire coat hangers, and 
other common materials. For example, the 


papier-maché volcano shown in Figure 4.6 
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erupts convincingly from its cone. Am- 
monium dichloride crystals are used as fuel 
for the voleano. The crystals burn slowly, 
spitting sparks several inches high, emit- 
ting smoke, and spreading dark ashes down 
the sides of the cone as the eruption con- 
tinues. 

Students can make small weather 
vanes, anemometers, and similar models 
that are suitable for their needs and pro- 
vide greater learning advantages than com- 
mercial models. Nevertheless, some of the 
new inexpensive commercial models now 
available are particularly valuable because 
with them it is practical for pupils to make 
their own models of quite complex organ- 
isms and structures such as molecules, cells, 
and motors of various kinds.* 


Many models can be dissassembled and re- 
tion lies not only in their three-dimensional 
realism, but also in the fact that they can 
be examined by touch as well as by sight. 
Piaget makes an important point about 
younetearners-which to some degree prob- 
ably applies to all learners—namely, that 
though a child may observe an object, the 


object has little relevance or meaning for 


him until he has an opportunity to grasp or 
touch it or relate to it through his other 
kinesthetic response mechanisms.? The 
anatomy model in Figure 4.7 can be taken 
apart so that each part may be examined 
individually. Fitting each part back in its 
proper position gives the student a degree 
of familiarity with the structure of the 
human body which is difficult to achieve in 
any other way. Furthermore, the inter- 
relationship of the several parts is made 
much more clear. 


1 See References, particularly the articles by Car- 
boni, Hyer and Young, Kniskern, Larson, and 
Scuorzo, for a variety of related suggestions. 


2 Jean Piaget, The Child’s Conception of Physical 
Causality, Littlefield, Adams, 1960, pp. 272-273, 
281-287. 


FIGURE 4.6 


The specific learning objectives for which models 
are used vary according to grade levels. Combi- 
nations of 3—-D and flat displays can often 
supplement and reinforce one another, as in 

this case. 
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FIGURE 4.7 


(eel 


Discovery of just how and where body parts fit 
together is critically important for the prospective 
physician or surgeon but can be of keen interest 
to any student. The assembly and disassembly 

of 3—-D models of some complexity can both 
stimulate interest and facilitate increased 
learning. 


Objects and specimens 

An object is the real thing, whereas a model 
is a Sette salt dimensional repre- 
sentation of the real thing. 

~ Specimens. are ; objects that are repre- 
sentative of a group or class of similar 
objects. 

There is little point in using a model if 
the real object itself can be brought to the 
classroom and if it is not too complex for 
easy observation (see Figure 4.8). You 
would not, for example, use models of In- 
dian arrowheads, tools, and cooking utensils 
if you could secure the real objects. You 
might lead the children to make models of a 
wigwam and an Indian village if these 
were important elements in the concepts 
to be learned, but you would probably also 
have them bring Indian beadwork, arrow- 
heads, tools, utensils, blankets, and other 
eraftwork for display. Models and objects 


supplement each other in-providing-realism, 


au the nticity, and interest. 


It should be noted that collections of ob- 
jects are removed from their normal setting 
so that they can be brought together for 
study and analysis. This means that the 
object is not seen in its natural surround- 
ings and therefore may appear less ‘‘real’’ 
than it does in nature. A mounted hawk in 
a display case filled with other mounted 
birds loses some of its realism even though 
it may be a good example of taxidermy. 
Obviously, however, this lmitation is 
much less important than the advantages 
of being able to examine a bird specimen at 
close range and in whatever detail desired. 

‘“Specimen’’ and ‘‘object’’ are similar 
though not identical terms. Both terms 
refer to objects, but specimens, by defini- 
tion, are objects that are typical or repre- 
sentative of a class of objects or things. 
An example of a specimen in biology would 
be a plant or an animal, entire or in part, 
which has been prepared and kept to illus- 
trate a species or variety. 
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FIGURE 4.8 


These children are learning what an ancient urn 
really looks like. 


INSTRUCTIONAL APPLICATIONS There 
are significant advantages for learning in 
having objects and specimens available. 
First, even though removed from their 
normal surroundings, they are real things. 
This fact tends to make the learning situa- 
tion more concrete, more authentic, and 
more interesting. The firsthand opportunity 
to observe the ‘hatching of chicks, for ex- 
ample, can provide an unforgettable exper- 
ience for the young student (see Figure 4.9). 
Second, detailed cl oseup- study canbe 
made-of-birdsinsects,and-other ‘specimens 
which would be next. to- impossible even if 
the time and money were available to take 
classes to where these-specimens are acces- 
sible in nature. Some are inaccessible, in 
any case—living things in the sea and min- 
erals deep in the earth, for example. 
Finally, eventhough widely separated 
in nature tion of similar-objeets.and 
specimens makes possible comparisons and 
generalizations that—could—not_be made-if 


each h example had to be seen separatel 
its natural habitat or location. For nee 
imagine how long it would take to aceumu- 
late from observations in the field the es- 
sential information about minerals that is 
represented in a collection of rocks. Yet 
with the collection before you, you can 
readily begin to classify, infer, and gen- 
eralize, ie is also true, of course, of any 
collection of objects and specimens. 

Most children are avid collectors, and 
teachers can sometimes channel this natural 
interest into useful learning experiences as 
they collect objects and specimens for the 
classroom, The objects and specimens that 
can be used to advantage in teaching are 
almost unlimited in “arnasa The following 
list gives only a sampling of the range of 
content that can be taught with the help of 
objects and specimens: 


Science Cocoons; rock collections; plants 
and flowers; fish, mice, worms, and other 
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FIGURE 4.9 


i 


When the real thing is available and easily Lad a 
brought to the classroom, it may provide the PV eget (hese: 
best and most vivid learning experience possible. . ont: 

What can you see as useful outgrowths for these 
children of watching eggs hatch? 
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FIGURE 4.10 


When delicate or fragile specimens are em- 
bedded in clear plastic, they can be handled 
and studied at close range without risk of 
damage—another example of how technology 
can benefit learning. 


164 


small animals (Figure 4.10); different 
kinds of coal, oil, and other fuels; samples 
of ore; seashells; a telegraph key, radio set, 
doorbell, telephone; dry cells and storage 
battery. 


Social studies Locally manufactured prod- 
ucts; period costumes; relics and souvenirs 
(as of political campaigns); coins and 
stamps; fuels; raw materials such as cotton, 
wool, flax, ores, and grains; Karly Ameri- 
can utensils, toys, tools, furniture, spinning 
wheels, pictures, and books; folk art ma- 
terials such as those shown in Figure 4.11. 


English Period costumes; clothing and 


FIGURE 4.11 
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relics; letters and manuscripts; musical in- 
struments ; fabrics; stage props; tapestries ; 
speaker’s podium and microphone; print- 
ing type and layouts. 


Mathematics Slide rule, micrometer, ver- 
mer scale, and other measuring instru- 
ments; transit; sextant, compass, time- 
pieces, and navigation charts; bottles and 
other containers for volume measurements ; 
coins; drafting tools such as dividers, T 
Squares, and triangles; identical familiar 
objects for instruction in addition, sub- 
traction, division, and multiplication. 


Home economics Fabrics and sewing 


——- _--er—— ee 


Materials from a kit on Japanese folk art circu- 
lated in Los Angeles elementary and secondary 
schools. Such materials add an important dimen- 
sion to students’ understanding of cultures other 
than their own. (Some 200 kits on various 
subjects are used in Los Angeles schools.) 


equipment; foods and utensils; period cos- 
tumes to show trends in design; raw fibers 
such as cotton, wool, flax, and silk; wall- 
paper sample books; paint and papering 
tools; table settings. 


Mock-ups 

A mock-up may be delner a8 ae operating 
model, usually at full scate, designed to be 
worked with directly by the learner for 
specific training or analysis. 

“A three-dimensional teaching device 
that has proved particularly useful in in- 
dustrial and military training programs is 
the mock-up. The term ‘‘mock-up’’ suggests 
an imitation of a real thing—which in fact 
it is—but the imitation may or may not 
involve the similarity of appearance that 


FIGURE 4.12 
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a model normally has. In addition, in a 
mock-up, some fundamental elements of 
the real thing may purposely be eliminated 
in order to focus attention on others. For 
example, an operable electrical system of 
an airplane may be laid out on a large 
panel so that trainees can become familiar 
with the cables and connections that 
normally are concealed in the fuselage and 
wings of the plane. 


INSTRUCTIONAL APPLICATIONS A 
simple kind of mock-up is frequently used 
by kindergarten and primary teachers when 
they have pupils build a grocery store, a 
flower shop, a Santa’s toy shop, or a rail- 
road train out of blocks or cardboard car- 
tons (see Figure 4.12). The purpose of 
these activities is to train the children in 


Precise realism is of little or no importance when 
young children are building their own house of 
boxes and boards, but 3-D is important to give 
their imaginations full sway. 


FIGURE 4.13 
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Driver-trainer simulators of this type have been 
found to be highly effective for driver-education 
programs. As students respond to filmed 

problem sequences, their responses are recorded 
electronically, including reaction time. At what 
point or points in the training process would 

such trainers be valuable? 


cooperative activity, reading readiness, or 
perhaps elementary number concepts. 

A _useful n | mock-up for industrial arts 
classes is an electri iring and fusebox 
installation that includes on one panet-all 
the elements necessary for the lead-in wir- 
ing of a house.-Placing these various ele- 
ments on one panel makes it possible to 
show students the complete installation, 
whose parts are normally separated by a 
floor and walls. The students can see 
quickly just how the installation should be 
done. 

Industries use mock-ups for stream- 
lined demonstrations of steps in manufac- 
turing processes, for analyzing possible new 
plant layouts, for orienting new employees 
regarding the interrelationships of their 
work with that of others, and for self-test- 
ing demonstrations of various types. 

Mock-ups have many applications in 
training, including the well-known device 
for driver training shown in Figure 4.13 


and the Link trainer for airplane pilots 
shown in Figure 13.11 Developed initially 
for fighter pilots, the Link trainer is used 
extensively by commercial airlines, not 
only for training pilots to fly new planes, 
but also for providing refresher courses for 
experienced crews. Various flying problems 
and emergencies can be simulated in the 
trainer at no risk to passengers, crews, or 
planes. Such trainers are further illus- 
trated and discussed in the section on simu- 
lation in Chapter 13. 


Dioramas 
A diorama is a three-dimensional scene in 
depth incorporating a group of modeled 


objects and fignres in a natural setting. 

~ One of the most fascinating forms of 
three-dimensional materials is the minia- 
ture diorama. Its universal appeal is well 
known to everyone who has seen dioramas 
in museums, in advertising displays, or in 
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classrooms. The diorama scene is usually 
set up on a miniature stage with a group of 
modeled objects and figures in the fore- 
ground which is blended into a painted 
realistic background (see Figure 4.14). The 
objects in a diorama—such as figures, build- 
ings, and trees—are seldom made to scale. 
A building is made to look smaller at the 
far end in order to exaggerate depth. Thus 
as you look down at a diorama, a street may 
seem too narrow at the far end. These are 
among the methods used to achieve per- 
spective, which is essential to any repre- 
sentation of depth. Figures of diminishing 
sizes and exaggerated perspective, in fact, 
can produce an effect of considerable depth 
in a remarkably small space. When this 
illusion is well carried out and when color 
is used in appropriate ways, a diorama has 
striking vividness and realism (see Plate 
4.1, following page 132). 


INSTRUCTIONAL APPLICATIONS Mod- 
ern museums make extensive use of dio- 
ramic exhibits to show scenes involving 
distant places and historical periods. Teach- 


FIGURE 4.14 
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ers in schools in the vicinity of such muse- 
ums are well aware of the vast educational 
potential of dioramas. The Milwaukee 
County Museum, the Los Angeles County 
Museum, and the well-known Cleveland 
Youth Museum are among those that are 
doing outstanding work in coordinating 
historical and current materials with school 
programs by means of dioramas. Even 
though such museums are not available to 
many schools, the advantages of the dio- 
rama need not be lost. Good dioramas can 
be constructed by students from easily 
available and inexpensive materials. Paper 
leaves dipped in stained wax are good for 
some kinds of tropical foliage ; fine sawdust 
stained green will do for grass; the fur- 
rows of a plowed field can be imitated by 
running a comb over a bed of wet clay; and 
pieces of green rubber sponge do very well 
for shrub and tree foliage.* 


3 Additional suggestions for constructing dioramas 
are illustrated in the film How To Make and Use a 
Diorama and the filmstrip The Diorama as a 
Teaching Aid (see Media References at the end of 
this chapter). 


This diorama of otters in their natural habitat is 
taken from an actual setting in Michigan in which 
the area represented is over a mile in depth. 
Note how well it is reproduced here in a space 
only a few feet deep through techniques which 
greatly exaggerate depth and which blend 

actual materials in the foreground with a painted 
but highly realistic background. Identify three 
techniques used to create this depth. 


One of the extremely valuable teach- 
ing opportunities accompanying diorama 
utilization results from the fact that the 
diorama itself provides the teacher with an 
interesting way to evaluate pupil learning. 
When one considers the combination of 
understandings and skills that pupils must 
possess before they are able to plan and 
complete a diorama successfully, it can 
readily be seen that the completion of such 
a project is the best evidence that the pupils 
really understand the concepts involved. 
The arrangement of a diorama’s_ back- 
ground, for example, must be inspired by 
information known to the learners. The 
planning and designing of objects in the 
middle and foreground also reflect the ac- 
curacy of the concepts the pupils have 
learned. The diorama as a whole thus be- 
comes a “‘test’’ of the facts and conceptual- 
izations the pupils have achieved, whether 
in social studies, science, or marine biology. 
Of course the actual construction of a 
diorama also provides the pupils with a 
concrete learning experience. Facts and 
concepts that might otherwise remain 
largely at the abstract level are likely to 
come alive in the pupils’ minds as they em- 
body them in the tangible diorama. Cer- 
tainly the making of a diorama provides an 
excellent means of eliciting the pupils’ 
creative involvement in the learning ex- 
perience. 


Outdoor laboratories 
An outdoor laboratory is an exterior learn- 
ing area on or adjacent to a school site 
which is suitable for environmental studies 
of one or more of the following types: 
aquatic (areas such as ponds, streams, 
marshes) ; terrestrial (areas such as farm, 
grass, woodlands) ; geological (areas such 
as boulder trails and displays of rock and 
mineral deposits and geological forma- 
tions). 

One of the highly significant changes 
taking place in education today has a re- 
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ciprocal relationship to a significant recent 
trend in our society as a whole. This trend 
is the new emphasis on ecology—on fighting 
pollution and conserving our natural re- 
sources. Thus educating our young people 
to become influential in achieving these 
goals is now an important part of the cur- 
riculum at an increasing number of schools. 
In turn, these young people are motivated 
by each other and by the home, the com- 
munity, and the mass media to be receptive 
to—even eager for—such instruction. Offi- 
cial recognition of the national importance 
of environmental education was shown by 
Congress when in 1970 it passed the En- 
vironmental Education Act for the purpose 
of making environmental education a basic 
element of the curriculum in our elemen- 
tary and secondary schools. 

Although educators have long been 
concerned with the need for better conser- 
vation and resource-use education and prac- 
tices, a broad concerted effort has come 
about only with the awakening of the 
American people to what former Secretary 
of the Interior Stewart Udall has called 
“the quiet crisis.’’** One important expres- 
sion of new efforts in this direction is the 
planning of school sites so that parts of 
them can be used effectively for environ 
mental studies.-The importance of what- 
have come to be called ‘‘outdoor labora- 
tories,’’ ‘lands for learning,’’ and ““oreen 
islands”? is suggested by the following 
quotation from the 1964 report of the 
American Association of School Adminis- 
trators entitled ‘‘Conservation: In the 
People’s Hands’’: 


Due to the encouragement of far-sighted 
school board members and superintendents, 
school sites are becoming larger—increas- 
ing from a corner lot just off the village 
square or an acre in the corner of a cow 
pasture in a rural neighborhood to 20, 30, 


4 Stewart L. Udall, The Quiet Crisis, Holt, Rine- 
hart and Winston, 1963. 


or 40 acres and even more in some instances. 
This space has rich potential for outdoor 
laboratories in which plant and animal life 
can be studied. Yet in far too many-school 
districts, these potential laboratories are 
underdeveloped and unused, while pupils 
in classrooms a few hundred yards away 
pore over dry, stale subject matter per- 
taining to rocks and plants and wind and 
rain in outdated books or pamphlets.° 


In a recent report dealing with for- 
ward-looking school site policies, Russell 
Wilson, professor of education at the Uni- 
versity of Michigan and school-planning 
expert, put it this way: 


One rational approach to the tidal wave of 
concern for man’s environment is through 
increased concentration on programs for 
the young on environmental education, and, 
more precisely, through opportunities for 
active learning and participating in eco- 
logical projects on school site outdoor 
laboratories.® 


Under Dr. Wilson’s leadership and with 
the support of the State Department of 
Public Instruction, many Michigan schools 
have established outdoor learning labora- 
tories of several types (see Figures 4.15, 
4.16). For example, in Parma and Coopers- 
ville there now are newly built, biologically 
valuable ponds within easy walking dis- 
tance of the high school buildings; the Ann 
Arbor school system has systematically laid 
out and planted nature trails; Standish, 
Harper Creek, and Port Huron have used 
new and better criteria in choosing and 
selectively purchasing school sites, so that 
their new high school sites are already rich 
in varied natural learning resources—trees, 


5 Michigan Journal of Secondary Education, 
Spring 1965, p. 12. 


6 Russell Wilson, ‘‘Opportunities for Environ- 
mental Education on School Sites,’’ Preliminary 
Draft of a Report on Ann Arbor Board of Eduea- 
tion School Site Policies, February 23, 1970. 


FIGURE 4,15 
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Who knows whence comes the spark that fires 
the mind of a future scientist—or simply projects 
an inquiring mind along new and productive 
channels? It may come from examining a plant 
under the guidance of an understanding teacher; 
it may come from studying deer tracks in the 
snow; it may come from walking purposefully 
through the woods to gather insect specimens. 
We do know, in any case, that without such 
sparks there is little true learning. These 
children are in the real world, but the real world 
is now giving them new and unique experiences. 
What implications do novelty and active involve- 
ment have for motivation, as well as for 
sustaining interest? 
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shrubs, small mammals, birds, and streams 
or ponds. Ann Arbor, Coldwater, and 
Gwinn have brought together for school 
site planning purposes not only their own 
faculty and administrators, but also re- 
source consultants including experts from 
the State Committee on School Sites, 
foresters, geologists, botanists, soil scien- 
tists, hydrologists, and conservation spe- 
cialists.7 

In addition to ponds and bogs and 
woodlots where a variety of biological speci- 
mens and phenomena can be studied, Wil- 
son suggests a number of other more 
specific and very useful outdoor displays 
such as the following : 


wBench mark A bench mark including 
latitude, longitude, elevation, township, 
section, and range can be useful in social 
studies and mathematics as well as science 
classes. 


2 Base line <A surveyed, straight, north- 
south, or east-west line at least 1,000 feet 
long can be used as a base line for mapping 


7 Russell E. Wilson and June S. Wilson, ‘‘School 
Site Development,’’ unpublished report on the 
Title III Project, Croton-on-Hudson, New York, 
August 1968, p. 2. 
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exercises, range finding, pacing, and similar 
purposes. The line should be marked off in 
100-foot intervals with one of the end 
intervals subdivided into 10-foot units. 


é& tock wall Construct a rock wall, pos- 
sibly a retaining wall, containing a grada- 
tional pattern of rocks (see Figure 4.17). 
The specimens should be large, cut and 
trimmed, but unpolished (except for the 
building stone section, which should contain 
polished examples obtained from a local 
monument maker). 


¢Boulder scatter field Large, native, un- 
cut examples of boulders can be set on 
gravel or crushed stone. 


15-Sundial <A large class-sized sundial can 


be designed to fit the decor of the school. 


6-Foucault pendulum Provide a pendu- 
lum support about 52 feet high. Since most 
modern schools do not have this height 
available inside, the pendulum must be out- 
doors, but the location should be sheltered 
from the wind as much as possible. Such a 
pendulum provides actual, visible proof 
that the earth is rotating. 


12-Compass rose <A large, class-sized com- 


To save time and energy, we can sometimes 
“improve on” nature by bringing examples of 

her handiwork together in one place, as in a rock 
wall that contains representative examples in 
natural form of all the principal rocks of the 
region. There should usually be separate sections 
of igneous, sedimentary, and metamorphic rocks, 
plus a section of polished building stone ex- 
amples. In mountainous areas, an additional 
structure can show ripple marks, joints, faults, 
folds, geodes, concretion, and other types of 
mountain formations. 


Dolomite 
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pass rose can be inset on the playground or have a constant 2-foot depth; the other half 
located on a nature trail. should grade from 1 foot to the surface 

(see Figure 4.18). A valve to regulate the 

L8& Dynamic water basin This 30-foot-by- water level and a drain are essentials. 

30-inch artificial basin can be used to study 
many active geologic processes: waves and t-Birosion slope An erosion slope should 
wave action on shores; sedimentation se- be divided into compartments, each 3 feet 
quences and rate; beach structures; river wide and 6 feet long, with a collection 
systems; erosion. Half of the basin should trough at the base (see Figure 4.19). The 
FIGURE 4.18 


Sedimentation and a variety of other geologic 
processes which naturally occur over consider- 
able periods of time can be analyzed readily with 
a locally constructed dynamic water basin. 


FIGURE 4.19 


The study of erosion and erosion control can be 
greatly facilitated by an erosion slope. 


FIGURE 4.20 


A cut through a natural or simulated soil bank 
provides a ready means of studying stratification 
or sedimentation phenomena or the current 
composition of soils in the local area. 


materials in each compartment can be 
varied for individual experiments (sand, 
loam, clay, grass, ground cover) ; the collec- 
tion trough allows students to determine 
the amount of runoff, soil loss, and so forth. 
Conservation techniques can thus be studied 
under natural conditions subject to exact 
analysis. 


N0-Soil profile This is a natural, unsup- 
ported cut through a section of a hill. A 5- 
foot or 10-foot bank is sufficient. A natural 
bank facilitates the study of mass-wasting 
talus slopes and erosion patterns, as well 
as the soil profile itself (see Figure 4.20). 


A Footprint area Print a dinosaur track 
in concrete as part of a science terrace or 
patio. Print a collection of tracks of native 
animals useful in biology as well as paleon- 
tology. The tracks should be varied to show 
animals walking, running, and leaping. 


W2-Standard weather station A weather 
station can be purchased complete or the 
instruments may be collected and the shel- 
ter for them constructed as a class project. 

It is obvious that outdoor displays can 
be of keen interest to young and old alike. 
Thus an important part of the overall site 
development plan for outdoor learning 
laboratories is to make these areas, as well 
as the more typical recreation and play- 
ground areas, available for widespread 
community use when schools are not in 
session. 

Although it is more difficult and ex- 
pensive, the ‘‘green island’’ concept can in 
some measure be applied in large-city set- 
tings where many of the nation’s children 
live and go to school in ‘‘asphalt jungles.’’S 
8 For suggestions for improving and using the 
city school environment, see ‘‘The City: A 
Laboratory for Learning,’’ Conservation Hduca- 
tion, No. 11, Fall 1964, Conservation Foundation, 
1250 Connecticut Ave., N.W., Washington, D.C. 
20036. The Foundation also publishes the monthly 
Conservation Foundation Letter, available on 
request. 
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Museums 


A musewm is an institution that_collects 
mens and uses them both for scholarly re- 
search and for educational displays which 
and other techniques designed to interest 
find iiforn Cherioh cae ai publie. 
No discussion of three-dimensional ma- 
terials or displays could be complete with- 
out some consideration of museums. AI- 
though there were a few library-museums 
in Egypt and Greece even before the Chris- 
tian era began, the origin of museums as 
we know them today came centuries later, 
during the Renaissance. In this period, 
princes, noblemen, and other wealthy men 
began amassing collections of art and ob- 
jects connected with natural history or 
science. The earliest true museums all grew 
out of such private collections. The first of 
these modern-era museums probably was 
the Ashmolean, founded at Oxford Uni- 
versity in England in 1677. The oldest of 
the great national museums is the British 
Museum, which dates from 1759. The first 
public museum in the United States was 
opened in Charleston, South Carolina, in 
1773. Among the great museums of this 
country the oldest are the Smithsonian In- 
stitution in Washington, founded in 1846, 
and the American Museum of Natural His- 
tory and Metropolitan Museum of Art, both 
in New York, founded in 1869 and 1870. 
This bit of history is inserted simply 
to show that for centuries men have felt a 
need somehow to preserve evidences of their 
cultures. If they had not done so, much of 
what we know of earlier civilizations might 
have been lost or much less clear. Until the 
late nineteenth century museums were pri- 
marily repositories for indiscriminate and 
usually disorganized collections of materials 
of many kinds. Since then, however, they 
have changed radically. In their modern 
role they are visually articulate, diversified, 
and significant educational agencies. Today 
most cities of 100,000 or more—and many 


smaller cities—have one or more museums. 
Large cities often have many; New York, 
for example, has more than 40 public 
museums. Accordingly, wherever you may 
teach, there is likely to be a museum of 
some sort available somewhere in the area. 

Teachers need to be aware of the fact 
that museums not only are places to go and 
see exhibits on a great variety of subjects 
but also are valuable sources of materials 
of instruction. The Los Angeles County 
Museum, for instance, has for many years 
sent out kits of materials to the area schools. 
The Washington State Museum at the Uni- 
versity of Washington performs a similar 
service for schools in that state. The St. 
Louis Public Schools initiated a museum 
distribution service early in this century. 
A number of museums, such as the Mil- 
waukee County Museum, produce and dis- 
tribute visual materials and publications 
and also design and present fascinating 
programs for students in a variety of sub- 
jects and grade levels. All of these ex- 
emplify the efforts made by modern 
museum curators to take their programs to 
the public as well as to attract students and 
the adult public to their exhibits. 


TYPES OF MUSEUMS There are literally 
thousands of museums across the United 
States and the world. Most of these con- 
centrate on art or on historical or scientific 
areas, but within those categories are many 
specialized types of particular interest to 
schools such as the Museum of Modern Art 
in New York; the National Gallery of Art 
in Washington, which specializes in the art 
of the Western world; the Museum of 
Science and Industry in Chicago and simi- 
lar museums in other cities which focus on 
the applied sciences; and natural history 
museums, historical museums, children’s 
museums, folk museums, marine museums, 
and anthropological museums. 

Among anthropological museums, the 
beautiful Museo Nacional de Antropologia 
in Mexico City is recognized as the out- 


FIGURE 4.21 


The Museo Nacional de Antropologia in Mexico 
City combines exceptional exterior design with 
outstanding display and exhibit techniques. Note 
the space and settings accorded the huge round 
Aztec calendar on the wall and the use of outside 
display space for the giant statue of a rain god. 


standing museum of its type in the world. 
Exceptional display techniques are used, 
and thousands of people, including many 
groups of schoolchildren, visit the museum 
each week. The museum also attracts 
scholars from all over the world to what is 
believed to be the most complete analysis 
and documentation to be found anywhere 
of the origins of the early peoples who in- 
habited North, Central, and South America 
(see Figure 4.21). 


THE MODERN FUNCTIONS OF MU- 
SEUMS The early museums, as we have 


DOL eS COn ei oeLY as 
places where ¢ Id_be observed 
modern museum, however, is specifically 


intended to ‘‘acquire and study objects of 
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historic and aesthetic value which serve to 


illustrate certain developments and trends, 
and from these to select objects and ex- 
hibit them in installations planned to in- 
spire or educate the public.’”® 

The important words here are ‘‘illus- 
trate certain developments and _ trends.’’ 
Most museums work closely with the schools 
if given the opportunity and try in every 
way possible to make their exhibits inter- 
esting and attractive so the general public, 
as well, will be drawn to them. But they 
recognize tha sting value, mu- 
sev cperiences ct_and interpret 
the ibits in terms of man’s more basic 
interests and née hus we see presenta- 


— 


9Hans Huth, ‘‘Museums and Art Galleries,’’ 
Encyclopaedia Britannica, Vol. 15, 1960, p. 991. 


tions such as Conquest of Space, Pollution, 
Soil Erosion, Population Control, Highway 
Safety, Economie Development, and other 
broad topics relating man to nature as well 
as to history. The Museum of Science and 
Industry in Chicago, the Oregon Museum 
of Science and Industry in Portland, and 
science museums of various types in Los 
Angeles, Boston, Philadelphia, and other 
cities make a determined effort to interpret 
the applications of science to industry in 
terms of man’s physical, social, and cul- 
tural needs. 

The dynamic and varied nature of the 
experiences awaiting the visitor to the 
Chicago Museum of Science and Industry 
has been well captured by a Time reporter: 


Amidst the casual atmosphere of a subdued 
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country fair, a visitor can ‘‘see’’ his vorce, 
watch a working model steel mill, scramble 
through a captured German submarine, 
ride an elevator down to an operating coal 
mine under the museum, watch thousands 
of plastic balls fall into a probability curve, 
follow a feather and a penny as they fall 

at the same rate in a vacuum. Everywhere 
the visitor participates, pushing buttons, 
pulling levers, yanking chains, turning 
cranks, and talking into phones. He can 
play ticktacktoe with a computer, watch 
baby chicks hatch, walk through a throb- 
bing 16-ft. model of the human heart, see a 
display that illustrates ‘‘ everything to do 
with sex,’?1° 


The Queen Mary One of the most striking 
and unusual museums in the world today is 
at Long Beach, California. This city pur- 
chased the beautiful old Cunard liner 
Queen Mary and gave the ship a permanent 
home in order to serve both as a museum 
and as a monument to an era of trans- 
atlantic crossing by sea that has now passed 
into history. The artist quoted in the cap- 
tion for Figure 4.22, who helped to publicize 
the ship through sketches and drawings, 
has also described his reactions to the ship 
as an educational experience : 


I want to share with you first impressions 

of the Queen as I recall them. At first hear- 
ing her name—Queen Mary—she is magical. 
Just the opportunity to know that she 
awaits all who choose to come and visit 1s in 
itself a satisfaction and tremendously ex- 
citing. To think: “What shall I find 
there?’’ And that which is to be found is 
something for every age group—every 
child—regardless of educational develop- 
ment—but certainly a richer experience 
awaits the highly developed indiwidual— 
whether it be child, teenager, adult, or 
senior citizen.1} 


10 Time, September 4, 1964, p. 63. The walk- 
through heart is shown in Plate 4.3. 


11 Morry Gabbe, letter to Lewis Saks, August 1971. 
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The British ocean liner Queen Mary made 1,001 
crossings of the Atlantic between her maiden 
voyage in 1936 and her retirement in 1967. On 
war service from 1940 to 1946, she carried more 
than 765,000 military personnel and three times 
took Winston Churchill to conferences in the 
United States. Longer than three football fields 
(overall length: 1,019 feet), this majestic vessel 
is shown in Long Beach, where she has been 
since the end of 1967. An artist has eloquently 
described his initial reactions to the ship: “So 
first | saw her—Queen Mary—what excitement 
enveloped me! Here she was. Still afloat—her 
face rejuvenated—spanking clean and still proud: 
no woman has matured with greater grace. Her 
lines crisp—her decks solid—her lore bountiful. 
We had but met—only one day—such a short 
time for an acquaintance to develop, yet some- 
how her charm is enchantment—and when | 
left—I knew full well that | must return.” 


FIGURE 4.23 
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The Queen Mary at Long Beach is divided into 
museum and tour areas, as this diagram shows. 
Museum: 1. lobby and museum entrance; 2. the 
Queen Mary story; 3. engine room; 4. shaft alley, 
lowest part of the ship; 5. steering station, with 
hydraulic rams which moved the 140-ton rudder; 
6. propeller room outside the hull where one of 
the four 18-foot-diameter propellers can be seen; 
7. educational gift shop; 8. theater; 9. stern 
gallery for exhibits, originally crew’s quarters. 
“The Living Sea,” created by the noted ocean- 
ographer Jacques-Yves Cousteau, is a special 
educational marine exhibit in itself. Tour: 

10. main lounge, with three-story-high vaulted 
ceiling; 11. promenade deck, featuring photo- 
graphs of famous passengers taken on board; 
12. cargo hatch; 13. bow, seven stories above 
water; 14. luxurious first-class passenger suite 
and, nearby, contrasting World War II soldiers’ 
quarters; 15. quarters of ship’s officers; 16. 
bridge, command station of the ship; 17. ‘top of 
the house,” used for taking compass bearings; 
18. sun deck for passengers; 19. one of the 

24, 145-person lifeboats. 
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FIGURE 4.24 


The bridge of the Queen Mary, the nerve center 
of the ship, provides many specific learning 
potentials—and many good photography 
opportunities. 


Lewis Saks, long-time media director of 
the East Detroit Public Schools and visiting 
professor at the University of Southern 
California during the summer of 1971, 
initiated a project with his U.S.C. classes 
to prepare teacher-training materials de- 
signed to introduce teachers to the great 
potentialities of the Queen as an educa- 
tional experience. He describes the project, 
in part, as follows: 


You prearrange your visit with the City 
Fathers, with the ship’s management, and, 
above all, secure a knowledgeable tour 
guide. You go aboard with students accom- 
pamed by a U.S.C staff that is ready with 
cameras and tape recorders. Some of these 
students find the ship a monumental thing 
to digest. It is. Some students bear down 
with the 2 X 2 slide cameras and the flow 
of reporting begins to happen. . . 1? 


An outgrowth of the continuing project is 
the shaping of an approach to the great 
liner that can lead on to effective classroom 


social studies, science, and fine arts teach- 
ing. The class members and staff undertook 
to assess the huge museum-ship and to 
photograph and sketch some of its signifi- 
cant learning areas, including its art and 
historical collections, palatial dining rooms, 
bridge, and engine room (see Figure 4.23). 
In the process they had to devise new 
methods of investigation and means of 
media documentation adequate to convey 
the vastness of the setting without losing 
the identity of the specifie learning poten- 
tials in various parts of the ship (see Figure 
4,24), 

In addition to being a unique kind of 
monumental project (perhaps one might 
expect such an undertaking from the people 
of southern California!), the museum- 
ship is evidence, as well, of the growing 
public awareness of the important role of 
modern museums as significant educational 
agencies. 


'2 Lewis Saks, memorandum, August 25, 1971. 
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Teaching with three-dimensional materials 


high school history teacher told a visi- 
tor after a class: 


I would hardly know how to teach history 
without using the models and objects we 
have collected over the years I have taught 
im this school. They seem to help my pupils 
actually to lwe the events and times we are 
studying. One of the things that pleases me 
greatly is that many of our former students 
who have graduated keep coming back to 
see how our collection 1s growing. 


One had only to watch this teacher at work 
for a short time to appreciate that her 
pupils’ unusual interest in historical things 
stemmed in large measure from her own 
genuine and infectious enthusiasm. She was 
an excellent teacher. But her classroom also 
helped to bring history alive. Objects and 
models pertinent to the lesson were much in 
evidence. The teacher utilized pictures and 
old prints liberally, and there seemed to be 
an interesting story about each one. Objects 
were discussed in context and examined at 


FIGURE 4.25 


close range and all but the most fragile 
were handled by the students. When ques- 
tioned about damage and loss of articles, 
the teacher said that there was virtually 
none; the students were proud of their col- 
lection and treated it accordingly. 


Selection in terms of learning needs 

By this time, it should have become obvious 
that three-dimensional materials, like other 
audiovisual materials, should be used when 
they can make a unique contribution to the 
lesson. Three-dimensional materials are 
often more real to the student than pictures 
because they have depth and_substance. 
They can be seen and handled and some- 
times smelled or tasted, in this way provid- 
ing a more complete perceptual experience. 
Thus in learning situations where the third 
dimension is important, a suitable model, 
object, specimen, or mock-up should be used 
(see Figure 4.25). Of course the real thing 
should be used when possible and feasible. 


One function of models is to develop compre- 
hension through tactile as well as visual 
impressions. Texture is clearly unimportant here, 
so how can the tactile sense be used to 
advantage? 


In addition, when appropriate, the actual 
construction of a simple model or diorama 
should always be considered. For example, 
an English teacher may construct a model 
of the Globe Theater from cardboard. A 
mathematics class may be taught more effi- 
ciently with a set of cubes, some spools on a 
string, a nest of tin cans, or a shoestring 
and a circle of wood for demonstrating the 
meaning of 7. Stockades, Conestoga wagons, 
and wigwams are practically standard 
equipment in the social studies classroom, 
and most of them can be made by the 
pupils. With a little help, pupils can easily 
construct models of various kinds (see 
Figure 4.26). 

In all such situations, one question to 
be answered is whether the need is im- 
portant enough to warrant the time and 
effort involved in making a model, mock-up, 
or diorama. The same question applies, of 
course, to collecting specimens and prepar- 
ing displays. It cannot be answered cate- 
gorically or in terms of subject-matter 
learning alone, because, as every experi- 
enced teacher knows, the values of such 
activities to pupils in terms of cooperative 


FIGURE 4.26 
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experience, individual recognition by the 
group, and satisfaction in accomplishment 
may far outweigh the value of the informa- 
tion acquired and the time spent in such 
activities. 


Principles of effective use 

As with all instructional materials, three- 
dimensional teaching tools will not serve 
pupil learning effectively—no matter how 
ideally suitable the materials themselves 
are potentially—uniless the teacher presents 
and utilizes them properly in his teaching 
strategy. Three-dimensional materials do, 
however, have an intrinsic appeal that sug- 
gests some ideas regarding their effective 
use in instruction. 


BE SURE ALL CAN SEE This principle 
applies, of course, to all visual materials 
being used with a group, but has particular 
reference here because many models and 
most objects and specimens are too small 
for detailed use with a class-sized group. 
Ideally, every model would be large enough 
to be seen easily by everyone in the class 


Putting a model together from one of the 
fascinating educational kits now available can 


be an absorbing and concentrated kind of experi- 


ence which combines the pleasure of accom- 
plishment with a good bit of learning. 


FIGURE 4.27 


Although these objects are too small for the 
class to observe in detail from their seats, their 
interest potential is sufficient to attract students 
for a close look if needed to identify the items 
and answer the question. 


Simple Machines 


Lever Pulley 
Wheel and axle _ Wedge 
Inclined plane Screw 
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at one time. Though this is often impractical 
because of such factors as space, cost, and 
storage facilities, such materials should be 
large enough for all to observe the general 
features, closer examination being left for 
small-group and individual study (see 
Figure 4.27). 


USE _ WITH OTHER MATERIALS When 
you v use a model of a flower, for example, 
to explain pollination to a biology class, 
you may wish to use a large wall chart for 
details so that the class can see it readily. 
You work back and forth between the two 
to establish clearly the relationship between 
parts and functions. At the appropriate 
point, you may also show sound motion 
picture film which uses animation to visual- 
ize the fertilization process. Flat pictures 
would be useful to establish natural sur- 


roundings, and closeup shots of blossoms on 
2 x 2 slides would be helpful in identify- 
ing the principal parts of various flowers. 
In spring or fall, you undoubtedly bring in 
some real flowers for concrete application 
of the information required. Or, better still, 
if an outdoor laboratory or nature trail is 
readily available, you have your students 
examine flowers of various kinds in their 
natural habitats. 

In a word, as with other visual and 
auditory materials, for maximum “benefits 
you use models or objects as part of a team 
SP ERWTIE atan penn ale Me ieee 
chosen for the distinctive job it can do well 
as a part of the overall effort. 


cue USE BE LASS Though 


principle may appear obvious at first 
ae teachers sometimes find themselves 
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FIGURE 4.28 


Some firsthand experience with pulleys and 
weights in one of Los Angeles’ Elementary 
District Science Centers. What learning ad- 
vantages are there in such activities as compared 
with a demonstration in class using typical 
laboratory pulleys and weights? 


stumbling through a presentation because 
they have not thought each point carefully 
or have not practiced sufficiently with the 
model and related materials. The more com- 
plex the material, the more important it is 
to practice the demonstration. The able and 
experienced teacher is willing to leave little 
to chance, for he knows that small things 
can make the difference between a well- 
planned presentation that ‘‘goes over’’ and 
one that ‘‘just misses.’’ 

When using three-dimensional ma- 
terials in class presentations or demonstra- 
tions, the good teacher bears in mind the 
following points: 


1 The materials should be positioned so 
that all in the class can see. 

2 The specific features to be observed or 
noted should be clearly indicated. 

3 The teacher should have sufficient as- 
surance in his own presentation so that 
he can be attentive to class reactions. 

4 The teacher’s movements must not ob- 
struct the pupils’ line of vision. 

5 The presentation should not proceed too 
rapidly and should be flexible 
enough to accommodate review or repe- 
tition of points as necessary. 


PROVIDE FOR A CORRECT CONCEPT OF 
SIZE One of the dangers in using three- 


dimensional materials is that the pupils 
may get distorted ideas of actual size unless 
care is taken to guard against this in teach- 
ing. A curator in the Milwaukee County 
Museum tells of a case that illustrates this 
point. An intermediate class studying some 
Polynesian exhibits was particularly inter- 
ested in a small-scale diorama of a native 
village. Actual coins used by the natives 
were included in the exhibit. Since the 
people in the diorama were only a few 
inches tall, some of the erude coins were 
nearly as large as the natives themselves. 
In evident perplexity, a number of pupils 
asked how the natives managed to carry 
their money around with them ! 

One way of emphasizing correct size 
concepts is by showing the actual object 
along with the model for the same object. 
Another is by making comparisons with 
familiar objects. For example, a picture of 
a large turbine in a power plant can be 
helpful when used with a small model if a 
workman is shown in the picture to indicate 
the relative size of the giant turbine. 


ARRANGE FOR FIRSTHAND EXAMINA- 
TION Since one of the major appeals of 
objects, specimens, models, and mock-ups is 
their three-dimensional realism, this appeal 
should be used to stimulate curiosity, in- 
terest, and imagination. Unlike pictures, 
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such materials appear differently from 
every angle and hence should be examined 
from various points. One of the best ways 
of providing for this is to have students 
work directly with the materials (see 
Figure 4.28). Further, since the use of 
models offers an opportunity of providing 
well-rounded sensory experiences, there is 
good reason to let the students handle a 
model as well as look at it. To do so makes 
the experience more concrete, tangible, and 
memorable to the learner. Those models and 
specimens that are too fragile or too small 
to permit handling can be mounted in clear 
plastic (see Figure 4.10), thus making de- 
tailed examination possible from all angles 
without risking damage to the specimen.'® 


13 For directions on simple and effective means of 
plastic mounting, see Herbert E. Scuorzo, ‘‘Em- 
bedding Realia in Plastic,’’ Grade Teacher, Janu- 
ary 1963, pp. 10 ff. 


FIGURE 4.29 
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Anyone who has seen intermediate- 
grade pupils making their own models, or 
Junior and senior high school pupils con- 
centrating on collections of insects will 
have little doubt of their ability to handle 
models and specimens with care. In any 
case, there is not much point in having 
these valuable tools of instruction if the 
students are not allowed to handle them. 
Exverience with outdoor laboratories and 
nature trails likewise confirms the fact that 
the large majority of students will exercise 
responsibility and care in protecting the 
plant life and specimens provided there 
for their benefit. This attitude, as well as 
the learning that takes place, is further en- 
hanced when students are encouraged to 
help in the selection of models and speci- 
mens and in collecting specimens and ob- 
jects for use in class or laboratory (see 
Figure 4.29). 


This high school student on an archaeological 
research team is beginning a “dig” on an Indian 
camp site in Oregon. Clearly there is an object 
lesson here which goes beyond whatever this 

girl may be learning about archeological tech- 
niques. What else does this picture say to you? 


Ss" HEN NOT IN USE Storage 


problems frequently lead to classrooms that 
are cluttered with all kinds of objects, 
specimens, and models. At the proper time 
they are hauled down and dusted off, used, 
and then put back on the shelf for another 
semester or year. Too often these collections 
are in full view of the students at all times, 
distracting attention and lessening their 
effectiveness when used for instruction. 
Although some materials like aquar- 
iums, terrariums, and globes lend them- 
selves well to continuing observation and 
interest as part of the classroom environ- 
ment, most teaching materials are unsuited 
for this purpose. The enterprising teacher 
sees to it that they are stowed away out of 
sight until the psychological moment ar- 


School displays and exhibits 


SIDE from the classroom itself, three- 
A dimensional materials are most widely 
used in educational displays and exhibits. 
Although we tend to think of displays and 
exhibits primarily in connection with retail 
selling, museums, trade shows, and fairs, 
they have many useful applications in 
schools as well. Most schools have parents’ 
nights, hobby shows, or annual exhibits of 
some kind. Vocational schools and technical 
high schools make regular use of displays 
to show the work done by various depart- 
ments. Most of the newer elementary and 
secondary school buildings have built-in 
display cases in the corridors for educa- 
tional exhibits during the school year. In 
all of these, three-dimensional materials 
play a prominent part. 


Principles of 3-D use in displays 

In Chapter 5 we discuss the study display 
in detail. We shall point out here, how- 
ever, that the effective use of three-dimen- 
sional materials in the learning display 
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rives for using them. He realizes that their 
interest value is thereby greatly enhanced 
and that attention can be focused more 
effectively if unrelated materials are not 
visible. 

Like a good merchandiser, the teacher 
knows that he must catch and hold his 
pupils’ attention before he can ‘‘sell’’ his 
ideas effectively. Some teachers cover the 
glass in their classroom storage cabinets 
with colored drawing paper, others ask the 
art department to use this space for simple, 
appropriate designs that have a decorative 
effect but are not distracting. When no 
cabinet or other storage space is available 
in the classroom, cartons or boxes may be 
used to store three-dimensional materials 
between uses. 


depends on the proper observation of sev- 
eral important principles. 


APPROPRIATE BALANCE AND EFFECT 


relative importance of the three-dimen- 
sional material to the specific purposes of 
the display. If a model or mock-up is to 
play a featured role in the display, it 
should have prominence—but not so much 
as to obscure other materials in the display. 
If several objects and specimens are to be 
used, they should be arranged in such a way 
as to achieve appropriate balance and 
effect. As in all educational planning, the 
specific objectives for the display govern 
both the selection of materials and how they 
are used. 


DESIGN AND COLOR Sound principles of 
design and-cotor—use-should, of course, be 
observed when using three-dimensional ob- 
jects in a school study display. These are 
essentially the same principles as those dis- 
cussed in connection with picture quality 


FIGURE 4.30 
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Participation is “the name of the game” in 
effective professional exhibits. As far as is prac- 
tical, the principle of viewer involvement should 
also be built into school exhibits and displays. 


(pages 106-110)—good organization and 
composition plus effective use of color and 
contrast—applied to the overall design of 
the display. 


LIGHTING AND MOTION Lighting and 
motion are important additional features of 
effective study displays involving three- 
dimensional materials. Since they are dis- 
cussed in some detail in the next chapter, 
we will merely say here that color and 
lighting go hand in hand in highlighting 
key features of a display as well as in at- 
tracting initial attention to it. Motion of 
figures in a diorama or of parts in a work- 
ing model can likewise enhance both the 
attention-getting and interest-holding qual- 
ities of displays or exhibits. 


VIEWER -OLVEMENT <Any display or 
exhibit can profit from heightened viewer 
involvement by provisions made for him to 
engage in some activity other than merely 
looking at it (see Figure 4.30). Pushing but- 
tons to activate a display, putting on head- 
phones to hear taped explanations, respond- 
ing to exercise questions by pushing more 


buttons—all are simple representative ways 
of involving the viewer. These do not re- 
quire intricate or complex mechanisms like 
those sometimes used in large exhibitions 
such as World’s Fairs or in museums, but 
they are based on similar learning princi- 
ples. One of these is that people at any age 
learn best when actively involved. 

The working of this principle was 
vividly demonstrated by people in two 
Cleveland suburban communities who co- 
operated to build a model ““safety town’’ 
on one of their school playgrounds. They 
constructed small buildings, laid out streets 
complete with traffic signs and hghts, 
bought pedal-type cars and trucks, and 
even supplied a policeman to help with 
safety instruction for their kindergartners. 
Some children ‘‘drove’’ around the town 
while others were taken around as pedes- 
trians by their teachers. Then the groups 
reversed roles. In the process all learned 
their safety lessons so well that there was a 
sharp reduction in the number of traffic 
accidents involving children.14 


14¢¢Teach Tots Safety with a Model Town,’’ 
School Management, August 1962, pp. 42-43. 
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Summary 


Much of the effectiveness of direct concrete 
experience in learning comes from the fact 
that such experience involves a_ well- 
rounded use of the physical senses. Al- 
though firsthand experience is impossible 
or impractical in many teaching situations, 
important segments of reality can fre- 
quently be brought into the classroom by 
means of models, objects and specimens, 
mock-ups, and dioramas. 

These three-dimensional materials can 
help to make the learning situation more 
real, lifelike, and interesting to the student. 
Furthermore, they are frequently an im- 
provement on reality itself. A model of the 
solar system or of a one-celled animal, for 
example, reduces the vastness of the former 
and enlarges the microscopic proportions of 
the latter to a size that can be seen and 
studied. Cutaway models provide interior 
views of objects which ordinarily cannot be 
observed. Among their other useful charac- 
teristics, models have the realism of three 
dimensions, they usually are simplified, im- 
portant features are made to stand out 
clearly, and many have removable parts. 

Models are defined as recognizable 
three-dimensional representations of real 
things; objects are the actual things. Speci- 
mens are objects that are typical of a class 
or group of objects. A mock-up is similar 
to a model, but is distinguished by re- 
arrangement and condensation of essential 
elements so that they can be studied more 
readily. A diorama is a three-dimensional 
scene made with miniature objects and 
background with exaggerated depth. 

With the modern emphasis on ecology 


Further learner response projects 


1 


From catalogs suplied by the instructor or 
your school library, select several three- 
dimensional items you would particularly 
like to have in your school. Describe how 
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and environmental studies, many school 
systems are providing excellent outdoor 
laboratories and nature trails where a 
variety of natural phenomena can be ob- 
served and studied at firsthand. Museums 
of all types provide potentially valuable 
learning experiences involving significant 
art, historical, and scientific concepts. These 
experiences often are presented in visually 
articulate and highly interesting forms that 
bring the past alive, interpret the present, 
and anticipate the future. 

In order to use three-dimensional 
teaching materials effectively, it is of pri- 
mary importance that they be seen clearly 
and examined from various angles. Stu- 
dents should accordingly be permitted to 
handle and work directly with them when- 
ever possible. The instructor must be care- 
ful to avoid giving the class distorted size 
concepts when models are used. As in all 
effective teaching, he should combine per- 
tinent materials in terms of specific lesson 
objectives. In general, three-dimensional 
materials should be stored out of sight when 
not being used for actual instruction. 

Displays and exhibits are other highly 
effective means of using three-dimensional 
materials. Although good educational ex- 
hibits require careful planning and the ap- 
plication of artistic principles governing 
arrangements, color, and lighting, they can 
and should be cooperative projects in which 
the students participate actively. As in the 
construction of dioramas and the use of 
other three-dimensional materials, valuable 
concomitant learning can take place in ad- 
dition to the information acquired. , 


they would help the children you teach 
(and perhaps others) ina memo to your 
principal requesting their purchase. 
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2 

With others, form committees to prepare 
lists of sources of three-dimensional ma- 
terials that are supplied free or on loan to 
schools. Ask your instructor for suggestions 
and check such sources as the Elementary 
Teacher’s Guide to Free Curriculum Ma- 


3 

Examine a few effective window displays in 
your community and analyze them in terms 
of arrangement, use of color, and lighting. 


4 
Survey the display and exhibit facilities in 
your own or a friend’s school building. 

List ways in which these could be improved 


5 

Select a suitable subject for a display or 
exhibit—for example, pollution control, 
career opportunities, drugs, community 
helpers. ‘‘ Brainstorm”’ with several inter- 
ested associates on how such a display 


6 

Storing three-dimensional teaching ma- 
terials is a constant problem in many 
schools. Visit several schools in your 
community and gather information on how 
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_ To be able to identify three basic functions of 
study displays. 


To be able to identify and list the distinctive 
physical and instructional advantages of six _ 
different types of study display areas or surfaces 


To be able to apply the principles of effective _ 
design, color, and lettering in developing a study 
display. 


To be able to explain and demonstrate the 
physical characteristics of effective displays. 


To be able to describe and demonstrate four — 
techniques of effective chalkboard use. _ 


chalkboard techniques you ha 
ere ; 


URING the period since the So- 

viets sent up the first spacecraft 

in 1957, much has happened to 
change the face and the feel of American 
schools. Once barely more than baby-sitting 
agencies, with rows of boxlke classrooms 
where knowledge was poured into the heads 
of students to digest, or more often to re- 
ject, the schools have started to become 
centers for learning where the nature, the 
needs, and the interests of young people 
are increasingly shaping both school build- 
ings themselves and the curriculum, the 
methods, and the organization of the school 
program. 


New environments for learning 


S a result of changes in school pro- 
fs iene school designers have become 
much more conscious of the need for an en- 
vironment that is conducive to learning. 
The institutionalized, sterile appearance of 
traditional boxlike classrooms, libraries, 
and corridors is giving way to warm, at- 
tractive, and flexible surroundings with 
learning resource centers as focal points 
and with a wealth of display spaces 
throughout the school area. There are ex- 
tensive display board spaces in classrooms, 
halls, and the resource center. (Even in 
older schools, inventive use is frequently 
made of bare wall spaces, ceilings, and free- 
standing temporary display arrangements 
in appropriate areas.) In these newer 
schools there are lighted display cases in 
the corridors and in some classrooms (see 
Figure 5.1). In some of the larger, divided 


These are a few of the changes that are 
taking place: Instead of one lock-step 
schedule, we have flexible scheduling. In- 
stead of a single teacher doing most of the 
teaching in each subject, we have teams of 
teachers, each doing what he can do best. 
Instead of classes usually of uniform size, 
we have combinations of large-group, small- 
group, and individualized instruction. And 
instead of libraries with nothing but 
printed materials, we have central learning 
resource centers well stocked with films, ~« 
filmstrips, slides, audiotapes, and other 
media learning materials, in addition to 
books. 


classrooms, there are ‘‘teaching walls’’ 
which have multiple uses as rear-vision 
screens with sliding cover panels serving as 
chalkboards and display boards. Even the 
ceilings are used—free-form mobiles and 
models of the solar system hang from them 
and, in an increasing number of schools, 
planetariums project the stars and planets 
on them. The school grounds include such 
outdoor learning laboratories as carefully 
designed geological paths, erosion study 
slopes, botanical gardens, soil plots, and 
aquatic areas. 

In short, when considering displays for 
learning, we need to think in much broader 
terms than merely ‘‘bulletin boards.’’ We 
must now think of study displays as a part 
of the total learning environment which has 
been specifically designed to involve the 
students (see Figure 5.2). Although in less 
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FIGURE 5.1 


To be effective, displays must be seen. Display 
areas such as these both enhance the effective- 
ness of displays and encourage their creative use. 


FIGURE 5.2 


In modern school buildings, various ways are 
used to increase display areas. The sliding 

panels shown folded against the wall and ex- 
tended to form a partition in these pictures taken 
at different schools are one example. 


195 


comprehensive form, such a total environ- 
ment is not unlike World’s Fair exhibitions 
in which the intention is for the viewer to 
be surrounded, to walk through, to pass by, 
or to examine closely as his interest may 
dictate. 

The presence or absence of attractive 
display areas is frequently a major factor 
in the general appearance and feeling that 
a school or a classroom provides pupils and 
teachers. All too often most of us have had 
the experience of walking into a classroom 
characterized by bare walls devoid of any 
evidences of pupil activity or the excite- 


Study displays 


study display is an organized visual 
A arrangement of learning materials, 
usually on a wall or a horizontal surface, 
‘which is designed to present significant in- 
formation or ideas on a given topie. 
~ An effective study display is a stimu- 
lating experience. It may include a wide 
variety of materials such as diagrams, 
photographs, pictures, graphs, news clip- 
pings, mobiles, and three-dimensional ob- 
jects and specimens. It may be planned and 
developed by teachers or pupils or both. 
Today’s teachers know that effective dis- 
plays can help pupils learn, and they are 
always on the alert for new ideas and ma- 
terials that will make possible even more 
productive uses of them. 


Functions of study displays 

Good study displays can help a teacher to 

achieve many different types of purposes. 

In the ways they achieve these purposes, 

displays may be broadly categorized into 

three basic types: motivational, develop- 

mental, and summary. (1) In the course of 

a unit of work, at the outset a display may_ 
be motivational, intended to elicit interest_ 
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ment of learning. In contrast, most of us 
also have the pleasant memory of class- 
rooms where the walls gave dramatic evi- 
dence of the nature of pupil and teacher 
activities. Colorful displays—which both 
communicate information and incite in- 
terest and involvement—impart to a school 
and its classrooms a personality that sug- 
gests something of the vitality and excite- 
ment of what goes on there. Study displays, 
of course, are only one indicator of the level 
and quality of learning taking place, but 
they are of sufficient importance to merit 
our particular attention. 


and curiosity. A motivational display usu- . 
ally is designed and put up by the teacher 


aon 


hension. A developmental display should 
actively involve the students in both plan- 
ning and execution (see Figure 5.3). (3) 
At the end of a unit 


or students or both. 

To some degree, any display tends to 
fulfill all three of these functions, Its sue- 
cess, however, depends significantly on 
which purpose is paramount and on the con- 
sequent steps taken to plan and develop 
the display itself. The important point is 
that a teacher needs to have clearly in mind 
the funetions he wishes a particular display 
to serve. His specific objectives in terms of 
content, ideas, or behavioral outcomes must 
be clearly defined if desired outcomes are 
to be achieved. 

In terms of the Instructional Develop- 
ment principles discussed in Chapter 3, we 
need to think of study displays as part of 


FIGURE 5.3 


Involvement in the form of some kind of active 
participation is necessary if learning is to take 
place. Helping to plan and develop a display can 
be an important kind of involvement with a real 
“payoff” in student learning. 


a whole team of instructional materials and 
methods which are selected only after our 
objectives have been carefully specified and 
the various practical alternatives to achiev- 
ing them have been well thought through. 
In other words, study displays, like any 
media or methods, should be incorporated 
in a unit of study on the basis of a system- 
atically developed plan; this plan should 
take into account not only the content to 
be covered but also the abilities, needs, and 
interests of the pupils and the learning 
problems standing in the way of achieving 
specified objectives. Not until this point 
should a teacher make final selections of 
the materials and methods to be used as the 
best available means of attaining those ob- 
jectives with his own students. Within that 
systematic planning context, the teacher 
then selects from those available the media, 
materials, and methods to be used in terms 


of their particular advantages and limita- 
tions for the jobs to be done, as discussed 
throughout this book. 


Distinctive characteristics of study displays 
Because study displays are composed of a 
variety of materials such as pictures, 
graphics, objects, and specimens, they quite 
naturally share with these materials their 
inherent advantages and limitations (which 
were described in Chapters 3 and 4). Never- 
theless, when these elements are combined 
into an effective display, the total effect can 
and certainly should be something ereater 
than the simple sum of its parts. 

As one example, displays are uniquely 
suited for motivational purposes—much 
more so, as a rule, than the individual pie- 
tures and other materials of which they are 
composed. As another, developmental dis- 
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FIGURE 5.4 


“Teaching walls” of various types provide 
expanded amounts of useful display space, plus 
versatility and attractiveness as well. The use 

of such space, however, must be well planned 
to avoid a cluttered or messy effect. 


plays that are put together by students 
require a level of planning and application 
activity that has learning potentials be- 
yond those normally associated with the 
individual pictures, objects, and models 
which may comprise the display. Further, 
such displays can provide useful visual 
literacy training opportunities for the 
students participating in their development 
to the degree that the students themselves 
design the display, select or create the ma- 
terials that are to go into it, and put them 
together (see Figure 5.4). 

A good display can attract and appeal 
to the learner who is primarily visual- 
minded, stimulate the curiosity and imagi- 
nation of most of the pupils, and be of 
particular assistance to the slow learner 
who can absorb it at his own pace. The 
study display can provide effective transi- 
tions from old to new materials, provide 
opportunities for less verbal students to 
communicate visually (and perhaps achieve 
needed recognition in the process), and 
provide practice for all students in the 
ordering and sequencing of ideas. 

On the other hand, the display medium 
also has certain limitations. _Good displays 
take considerable_time-and_effort-to-do-well. 
Furthermore, like any other medium or 
technique, displays can be overdone and 
lose their freshness and appeal. It stands to 
reason, accordingly, that we should ecare- 
fully select the topics on which to use them. 


FIGURE 5.5 


A commercial display must “sell” or it is worth- 
less. As teachers, we also need to “sell.” 
Furthermore, our “product” is infinitely more 
important than games or clothes or snowmobiles 
or toasters—or anything else in store window ‘ 
displays. Yet we can learn much from them in 
terms of design, interest, and effective visual 
communication. What ideas do you find in these? 
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There is a tendency, also, for displays to 
become cluttered and lose their effective- 
ness. Finally, we ‘need to recognize that 
classroom displays may compete for atten- 
tion when other learning activities are be- 
ing conducted. Such factors as these must 
be taken into account in determining when 
and how to make best use of this versatile 
but demanding medium. 

Some displays serve typically adminis- 
trative purposes—reports on student ae- 
tivities, notices of events, regulations, and 
the like. For the most part, we are not con- 
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sidering that type of display here beyond 
observing that most administrative bulletin 
boards could profit materially from applica- 
tion of some of the same principles of 
organization and design as are suggested 
for the effective study display. There is no 
good reason why administrative bulletin 
boards should be the cluttered ‘‘mess’’ they 
usually are. With a little time and effort 
they can be made both more attractive and 
effective. 

There are, of course, many examples of 
effective displays in the business world. The 


selling display—which actually must com- 
municate and convey information to be 
effective—is designed to encourage poten- 
tial customers to buy goods or services. To 
find many excellent examples, merely stroll 
by some department store show windows or 
walk along the aisles of a supermarket. A 
successful commercial display must com- 
mand attention, arouse interest, and in- 
volve the viewers sufficiently so that then or 
later they will be moved to take the action 
desired by the creator of the display—to 
buy the product. 

In a real sense, the school display faces 
some of the same challenges. A motiva- 
tional display, for example, is definitely in- 


Provisions for display areas 


EFORE proceeding further into the 
B planning aspects of study displays, let 
us look briefly at the various kinds of spaces 
which can be used to advantage for display 
purposes. 


Spaces normally available 

Display spaces are essentially of two types, 
flat and three-dimensional ; sometimes, as in 
cigtemas, both are usee cs combination. 


are ty ical talled on the walls i in D class. 


rooms, corridors, and instructional resource 


centers, In newer % schools, liberal amounts 
of these panels are usually provided in the 
classrooms, with up to a third of the usable 
wall area being used for this purpose, or 
a minimum of fron 15 to 20 linear feet. In 
some cases, convertible panels are installed 
so that the same wall space may serve alter- 
nately for chalkboard, display, or Sey 
tion screen purposes (gue Wieure 5.6). In 
addition, a map rail with sliding fittings is 
usually mounted above chalkboard areas. 
The fittings have hooks and clips on which 
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tended to arouse interest—to ‘‘sell’’ an 
idea for a new unit of study. Many teachers, 
in fact, wisely consult advertising displays 
for ideas on interesting arrangements, 
attention-getting devices, uses of color, 
effective titles, and the like. One character- 
istic that is obvious in good eye- -catching 
advertisements | or r_window REISE EDL is that 


Need (see gee 5.5). Whether 
one is selling a product or a concept, it is 
well to keep this underlying principle of 
simplicity of definition in mind because it 
is relevant to all forms of effective visual 


display. 


maps or charts can be hung. The rail also 
contains a narrow strip of cork or similar 
substance to which flat materials can be 
attached with thumbtacks or pins. 

Three-dimensional displays or exhibits 
can be placed on tables or shelves or in 
display cases built into classroom or 
corridor walls (see Figure 5.1). Display 
cases are frequently located, as well, at 
strategic points near the school entrances 
so that visitors may be provided infor- 
mation and ideas on significant aspects 
of the school’s program. Display cases, 
which may have several shelves, should con- 
tain built-in lighting so arranged as to light 

eidscit do a beeen 

all areas adequately. Each case should also 
ee “outlet for supplemental 
lighting, for projection equipment which 
may occasionally be used in a display, and 
for devices employing small motors to pro- 
vide motion. 

The ceiling ean likewise be used to ad- 
vantage for certain types of displays where 
suspension is needed. An obvious example 
for small classrooms is the suspended globe, 
but inventive teachers have found oy orien 
suspension effective for such ‘‘naturals’’ as 


FIGURE 5.6 


With limited visual display space, versatility 
becomes important. Here the same panel can be 
used for chalkboard, magnetic board, screen, or 
study display purposes. 


a model of the solar system, models of space 
platforms, spaceships, and airplanes, a 
model of a section of the moon with astro- 
nauts on it, and mobiles of several types. 

To teach the Great Circle and certain 
other concepts in geography, a sixth-grade 
teacher had his students create a wall map 
mural showing the curvature of the seg- 
ment of the earth between New York and 
London. The children used models of jet 
aircraft, plus a globe and a piece of string. 
In the process of developing the mural, the 
students had to check back and forth con- 
stantly with the globe as the aircraft 
‘“flew’’ over it in order to achieve a rela- 
tive degree of accuracy as well as the per- 
spective necessary to show the earth’s cur- 
vature on a flat surface. Needless to say, 
before they were done the students had ac- 
quired some important new insights about 
reading and interpreting the globe and 
flat maps of the world. 


Supplemental ‘‘do it yourself” display spaces 

When needed, as they frequently are in 
older school buildings, various methods and 
devices can be used to supplement available 
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study display spaces. These range from 
simple panels of Celotex or similar porous 
material which can be set on the chalk rail 
or on an easel (see Figure 5.7) to free- 
standing or pole-mounted arrangements of 
panels and shelves which ean provide en- 
tirely new and highly effective display 
areas whenever desired (see Figure 5.8). 
One or more of the following additional 
suggestions may also be applicable in 
buildings with limited display facilities : 

1. Unused wall or chalkboard areas can 
be hung with coarse, looselywoven cloth or 
heavy paper suspended from a light strong 
wire that has been stretched above the 
chalkboard or other-area—to—be—usedThe 
cloth provides a surface on which flat ma- 
terials can be pinned. The heavy paper can 
be used either for the same purpose or for 
murals, with the pupils drawing directly 
on it with crayon or pastel chalk. The paper 
can first be spray-painted with a back- 
ground water color if desired; if this is 
done, the corners should be fastened while 
the paint dries to avoid curling. These tem- 
porary display surfaces can easily be re- 
moved whenever desired. 

2. Small areas of up to 4 x 6 feet-ean 
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FIGURE 5.7 


A variety of useful display spaces can be added 
in most classrooms. This composite drawing 
suggests the possibilities from which practical 
selections can be made. 


be converted for use as display spaces by 
fitti E 


pl wood veneer panels e been 
s 
materia] such as burlep, hopsacking—both 


“of which come in a wide range of colors— 
or monk’s cloth. The material should be 
slightly larger than the panel so it can be 
folded over the edges and stapled on the 
reverse side. Start at the left edge, then 


FIGURE 5.8 


staple the top and bottom edges, stretching 
and smoothing the material as you go until 
it is fastened around all four edges of the 
panel. 

3. Free-standing panels of various 
sizes can eithe [or constructed 
of inexpensive materials. Among the for- 
mer are lightweight notched panels which 
fit together at an angle and provide their 
own support. Also available are hghtweight 


Shelving and vertical display areas on free- 
standing poles in arrangements such as this one 
are an inexpensive and interesting way to add 
flexible spaces for a variety of displays. 
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FIGURE 5.9 


This diagram shows how pipe stands can be 
used to form versatile two-sided free-standing 
display panels or pegboard panels. 


2"'x 4" slotted 
o accommodate 


Lyn 
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metal extension poles with adjustable fit- 
tings to which panels and shelving can be 
attached; two panels and three poles pro- 
vide a free-standing unit, but many ar- 
rangements are possible, including squares, 
triangles, and even enclosed areas with 
walk-through traffic patterns for special 
occasions such as science fairs, art shows, 


or lobby shows. Free-standing panels or _ 


ee ee 
stands (see Figure 5.9). 

4. Across a little-used corner of the 
room stretch clothesline from hooks 
mounted in the edges of the chalkboard 
frame or cabinets. Stretch the lines to form 
a zigzag pattern across the area, then to 
these zigzag supports attach large sheets of 
lightweight but strong cardboard cut from 
old mattress cartons, large grocery cartons, 
or card-table containers. Use these free- 
form areas as surfaces on which to display 


objects, specimens, pictures, graphics, or 
student work. 


mount materials directly on them. Double- 
surfaced masking tape or similar adhesives 
will hold most flat materials, and Bulletin 
Board Styx, a waxlike adhesive of con- 
siderable strength, can be used for heavier 
materials, raised letters, or even three- 
dimensional objects. The surface must be 
free of oily film or dust for such adhesives 
to work effectively. Although better suited 
for some purposes than others, unused wall 
spaces should not be overlooked as practical 
supplements to existing display areas. With 
a little assistance and direction, students at 
upper-grade or secondary levels can readily 
install most types of supplemental display 
areas. 
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Special display surfaces 


N addition to the kinds of display sur- 

faces we have considered, there are several 
types of specialized display boards, each of 
which has certam unique advantages and 
appheations for teaching purposes. These 
include such devices as pegboards, felt- 
boards, hook-and-loop boards, and magnetic 
boards. 


Pegboards 
One of the more versatile surfaces for dis- 
play purposes is the pegboard. Pegboards, 
which are made of tempered Heo hace 
¥-inch holes punched in a regular pattern 
1 inch apart over the entire surface.1 These 
boards come in 4 X 8 foot sheets and can 
be cut to fit any desired space within those 
dimensions. Special metal hooks, clips, and 
other fittings, available from any hardware 
store, can be inserted in any pattern de- 
sired; they will will support fairly heavy 
_objects. To provide space behind them for 
insertion of the fittings, pegboards must be 
mounted 14 inch or so out from the mount- 
ing surface. 

For display purposes such boards are 


particularly useful for combming flat and” 


three-dimensional materials, the latter be- 
ing placed on hooks or shelves which can be 
located anywhere on the surface, The %- 
inch holes are also the right size for golf 
tees which can be used to punctuate or em- 
phasize parts of the visual design or simply 
to support maps or charts fitted with grom- 
mets. Pegboards make a good backing 
surface for display cases as well. The 
regular pattern of holes is not unattractive 
as a background, but, when desired, the 
surface of the board can easily be covered 
with cloth or paper. 


1 Pegboard comes in %-inch and %-ineh thick- 
nesses, with corresponding hole sizes. The 14-inch 
pegboard is used primarily for grilles and other 
construction purposes. The lighter, 4%4-inch, board 
is preferable for most display purposes. 
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Feltboards 

Because felt or flannel materials have a nap 
or fiber surface, similar materials will ad- 
here to them; this simple fact makes pos- 
sible another very useful display surface— 
the feltboard. Flat, lightweight teaching 
materials backed with pieces of garnet 
paper or flannel can be readily used on felt- 


yboards. Feltboards can be purchased or 


they can be made rather easily by stretch- 
ing inexpensive cotton outing flannel or 
wool felt over flat panels of plywood, 
Masonite, or even heavy cardboard. Fre- 
quently both sides of such panels are 
covered to provide additional space. 

This type of display surface is par- 
ticularly convenient for use with sequential 
or additivetinds of learning materials (see 
Figure 5.10). In explaining the water cycle, 
for example, a teacher can begin with a 
diagram showing evaporation from bodies 
of water and land surfaces, add a second 
showing cooling and condensation into 
clouds as the warm air rises, and then a 
third showing clouds building up and con- 
densing into rain falling back to the earth’s 
surface and starting the cycle all over again 
(see Plate 5.1, following page 260). An- 
other example is the teaching of fractions 
—overlay pieces of felt representing halves, 
thirds, quarters, and so on, are fitted onto 
base circles, squares, and rectangles. 

Many materials of this type are avail- 
able inexpensively from school supply 
houses, but you can also make your own by 
cutting desired shapes of felt or flannel or 
by pasting small pieces of garnet paper or 
flannel on the reverse side of pictures, 
cards, and similar flat materials. Some tex- 
tured-surface papers like kraft paper have 
enough nap to stick to the feltboard by 
themselves. 

Figures cut from a children’s maga- 
zine or others made of kraft paper can be 
used for a creative story hour or for a 
demonstration on safety. The chemistry 


FIGURE 5.10 


Various flannel or felt symbols are convenient 
for cumulative kinds of learning exercises. 


teacher finds the feltboard useful in ex- 
plaining molecular structure, the meaning 
of valence, or formula development. The 
physical education teacher or band director 
uses the feltboard for demonstrating foot- 
ball plays and marching formations. The 
language arts teacher can use it to advan- 
tage in showing relationships between parts 
of a sentence, in vocabulary drill, and in 
similar exercises. 

The feltboard thus can be useful in 
visualizing a variety of concepts in many 
subjects and at many grade levels. It is par- 
ticularly well suited to_situations calling 
for step-by-step development of a topic, but 
it is valuable as well for discussion or drill 
periods, for visual change during develop- 
ment of a topic, and for student involve- 
ment. Students can easily manipulate felt- 
board materials and enjoy doing so; this 
ready use by students can and should be 
utilized in a variety of drill, exercise, and 
demonstration situations. 


Hook-and-loop boards 
The hook-and-loop board is similar to the 


and other flat materials. The surface of the 
board is made of a special nylon fabric that 
consists of thousands of tiny but very strong 
loops. An adhesive-backed patch on which 
comparable numbers of tiny hooks are 
woven is affixed to the object to be dis- 
played, and the object is then pressed onto 
the board surface. Though the supporting 
Strength of the hook-and-loop board is 
really quite remarkable, objects affixed to 
it are very easily removed. Such boards can 
be used on easels but are better fastened to 
the wall for full advantage to be taken of 
their weight-supporting capacity (see 
Figure 5.11). The two types of fabrics, 
complete boards, and sets of materials for 
use on them are available from school sup- 
ply houses (see the source lists in the 
Appendix). 


with the necessary hook-on material—are 
readily available. 
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FIGURE 5.11 


Display requires versatility. (a) The hook-and- 
loop board provides a strong support surface for 
3-D materials of substantial weight. (b) It is also 
useful in displaying flat materials of substantial 
size which a feltboard would not hold. 


Magnetic boards 


Maenetie boards are still another type of 


useful display surface. Any sheet of metal 
or sereeninge which will ‘attract, a magnet 
can be used for magnetic board purposes. 

Such screening is sometimes used behind 
permanently mounted wall maps to serve as 
a base for various magnet-mounted symbols 
or cards bearing place names or other geo- 
graphic features. Many schools have in- 
stalled steel-backed chalkboards eae ifically 
to provide the added utility of a surface 
that can be used either for lkbeaea or 
magnetic board purposes or both in combi- 


nation, Small magnets to which any appro- 
priate symbols can be affixed will hold 
wherever they are placed on une surface. 

The magnetic board is a ‘‘natural’’ for 
the driver ee teacher portraying 
various driving problem situations; for the 
coach diagraming plays or defenses; or for 
the band director working out marching 
formations. Small models of ears or people 
or other objects with magnets attached will 
hold firmly to the surface but ean easily be 
moved around as desired (see Figure 5. 19) 
Further, when desirable, small magnets can 
also be used to hold papers, pictures, and 
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FIGURE 5.12 


Another vertical surface with 3-D capacity is 

the magnetic board. Light objects with small 
magnets attached adhere to its surface but are 
easily moved. The medium thus is good for use 
in diagraming driver education problems, athletic 
team plays, band maneuvers, and similar motion 
situations. 


similar flat materials against the surface of 
the board for specific immediate purposes. 


Chalkboards 


Chalkboards are such familiar parts of the 
school environment that they tend to be 
taken for granted. Consequently, many 
teachers tend to think only of the chalk- 
board’s obvious general utility and thus 
overlook some of its unique potentialities. 
Consequently, also, though chalkboards 
themselves have changed considerably over 
the years (see Figure 5.13), their uses have 
not kept pace. Today in modern school 
buildings, classrooms are equipped with 
nonglare boards in soft green or other 
pastel shades, usually permanently mounted 
on two sides of the room. The chalk is rela- 
tively dustless and clean, and one or more 
of the board sections is likely to have a steel 
backing so that it may be used as a mag- 
netic chalkboard, as discussed above and 
below. Let us take a quick look at a few of 
the uses to which the chalkboard can be put 


and expand then to a discussion of some of 
its more unique potentialities. 


THE ROLE OF THE CHALKBOARD IN 
INSTRUCTION Chalkboards have long 
been used in the primary grades for experi- 
ence stories which the children themselves 
dictate and the teacher prints; this use 
continues, for it is still valuable. In the 
intermediate grades, the teacher may intro- 
duce a new unit of study by writing inter- 
esting questions on the chalkboard to 
capture the imagination of his pupils and 
channel their interests. As the unit con- 
tinues, the chalkboard is useful in many 
ways such as lists of references to be con- 
sulted, further questions and_ projects 
developed by the students, and summaries 
of key points at appropriate intervals. 

A combination of chalkboard tech- 
niques, including the use of color, is 
valuable in teaching arithmetic and mathe- 
matics at various levels, as, for example, in 
explaining the division of whole numbers 
in the primary grades and algebraic di- 
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FIGURE 5.13 


Movable panels are among the newer ways to 
solve the problem of limited chalkboard space. 
The reverse side serves as a display board or 
screen. 


vision at the secondary level. The covered 
chalkboard techniques (see Figure 5.14) is 
valuable for short tests or for drill exer- 
cises in arithmetic, spelling, vocabulary, or 
any other area that lends itself to brief 
and quick visual treatment. 

Materials with much detail, however, 
such as accounting problems or other ma- 
terials intended to be studied at some 
length, are better presented by other means 
—mimeographed sheets, prepared overhead 


transparencies or slides, charts, and perti- 
nent printed materials. In other words, 
though the chalkboard can be used to real 
advantage on occasion by individual stu- 
dents, it is essentially a medium for use with 
a group or class working on transitory ma- 
terials that can be quickly and conveniently 
placed on it. 

The magnetic chalkboard, a very ver- 
satile teaching medium, is shown in use in 
four different subject areas in Figure 
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FIGURE 5.14 


The chalkboard is still one of the more versatile 
and convenient means of visualizing concepts. 
Here a simple technique enables the teacher 

to expose items in sequence, revealing them at 
the most appropriate time for tests or exercises 
during class discussion. 


209 


5.15, Thus the magnetic board enables the 
teacher to explain quickly the theory be- 
hind equations or formulas having to do 
with areas, perimeters, and circumferences 
or the plotting of algebraic equations in 
graphic form. It has many applications in 
driver training and in home economies. The 
athletic coach may use such a board to lay 
out game plans and strategies. He can use 
one set of symbols to represent the players 
on offense, another for those on defense and, 
perhaps with colored chalk, can develop 
offensive and defensive plays, strategies, 
and alternative moves. By covering part of 
the chalkboard with an ordinary window 
shade or drape, he can also test his players’ 
analysis and reactions to typical problem 
situations that may arise during a game. 
A chalkboard, in short, can be particularly 
useful to the coach in helping his players 
to gain some of the cognitive understand- 
ings necessary to improve their perform- 
ance under actual game conditions. 


Tips for effective use In general, material 
should be placed on the chalkboard before 
class or while the class is otherwise oc- 
cupied. When the teacher is using the 
chalkboard during a class discussion or 
similar exercise he is leading, he should 
remember the importance of keeping the 
pace moving. He should use an assistant 
or student to do the board work or, if he 
must do it himself, use brief phrases or 
abbreviations and turn toward the class 
frequently with comments or questions so 
as to maintain eye contact. A teacher should 
avoid turning his back on the class for more 
than a few moments at a time, since this 
tends to slow the action and reduce the 
concentration and interest of the students. 

Although many of the uses just de- 
seribed are familiar ones, we should not 
take it for granted that knowing about 
them is tantamount to being able to apply 
them effectively. Teachers should use the 
chalkboard when it is the quickest, most 
effective way to visualize and clarify con- 


FIGURE 5.15 
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The magnetic chalkboard opens up a host of 
possibilities. Any lightweight objects can be 
mounted with adhesive on small magnets for use 
on steel chalkboards and slid quickly from place 
to place. Semipermanent diagrams such as the 
basketball court can be drawn with chalkboard 
pen and ink and removed with a solvent when- 
ever desired. Meanwhile, chalk may be used and 
erased at will. 


cepts for better understanding. But when it 
is thus used as part of a learning experi- 
ence, it should be used with some care. Also, 
within reason, the use should be planned in 
advance, 

There are some important practical 
matters a teacher should keep in mind. 
Much chalkboard use is ineffective simply 
because the writing is careless, sloppy, 
cluttered, and even almost illegible. In the 
first place, the surface of the board should 
be kept clean, to provide good contrast. All 
material placed on the chalkboard should 
be readily readable from the back row. To 
achieve this, enough pressure should be 
applied to the chalk to produce bold and 
clear definition of lines and characters (see 
Figure 5.16 and also the mathematics prob- 
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lem in Figure 5.15), and large letters and 
numbers should be used. Many teachers use 
printing rather than cursive writing on the 
chalkboard—particularly when their hand- 
writing leaves something to be desired— 
and find, with practice, that they can print 
almost as rapidly as they can write long- 
hand. With awareness of the need and a 
little practice, most teachers could ma- 
terially improve the effectiveness of their 
chalkboard efforts for the myriad uses to 
which this convenient and versatile medium 
can be put. 

On the other hand, we should not over- 
use the chalkboard as an _ instructional 
medium. As reiterated throughout this 
book, we need to vary our communications 


techniques from time to time in order to 
maintain their psychological effectiveness 
with learners. The instructor who intui- 
tively and continually looks for new ideas 
and new approaches for improving learner 
interest, involvement, and understanding is 
reflecting a sound learning principle. This 
principle applies to the media the teacher 
uses as well as to the many other activities 
and interpersonal relationships involved in 
teaching. Applied to the chalkboard, this 
principle suggests both a need to avoid 
overdependence on it when other means can 
serve the learning purpose as well or better 
and a need, when it is employed, to seek a 
purposeful variety in methods of using it. 
A number of such variations are deseribed 
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FIGURE 5.16 


A simple but important part of good chalkboard 
technique is to use large enough letters and 
numbers and write with enough pressure so the 
material can easily be read from anywhere in 
the room. 


in the examples and illustrations in this see- 
tion. Another basic variation results when 
use of the chalkboard is combined with 
other techniques and materials. The chalk- 
board may and often should be used along 
with other teaching materials—models, ex- 
perience charts, flash cards, and other de- 
vices—which contribute to an  under- 
standing of the relationships, concepts, and 
objects necessary for comprehension in a 
teaching situation. 

The critical analysis deriving from the 
Instructional Development approach de- 
scribed in Chapter 3 is the best way to pre- 
vent overuse or misuse of the chalkboard or 
any other media alternatives. Short of this, 
your own intuitive ‘‘feel’’ for the needs of 
the teaching situation—when a change of 
pace is necessary, when you are not doing 
enough things in different ways to main- 
tain interest, participation, and pupil in- 


volvement at the desired levels—will help 
you avoid overuse of the chalkboard or 
other techniques and media in the course of 
your teaching. 


SOME BUILT-IN ADVANTAGES At the 
risk of oversimplifieation, we now sum- 
marize three of the most important ad- 
vantages of the chalkboard in the classroom : 

1. It is always there, ready for use. 
Whether used well or badly, this is clearly 
a convenience to the teacher. 

2. It is highly flexible. Anything that 
can be drawn or written ean be placed on 
the chalkboard. It is usable by either 
teacher or pupils and lends itself well to 
use with a variety of other media and 
techniques. 

3. Copy can be casily erased, replaced, 
or modified. This is a valuable attribute in 
any developmental or explanatory work 
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with pupils during which refinements, cor- 
rections, or rephrasing may be desirable. 


EFFECTIVE CHALKBOARD INSTALLA- 
TIONS As a teacher you may have an 
opportunity to suggest improvements in 
your present building or to recommend 
installations for new buildings being 
planned in your school system. Accord. 
ingly, let us look briefly at several impor- 
tant attributes of modern chalkboard 
installations. Not only in recommending im- 
provements but also in order to take full 
advantage of the chalkboard as an integral 
part of classroom teaching, you should 
know the following characteristics of effec- 
tive chalkboard installations: 

1. They provide maximum contrast be- 
tween background and material placed 
thereon. Part of this contrast is achieved by 
having clean boards, but an equally import- 
ant part is placement so as to avoid glare 
from windows or lighting. 

2. They are readily erased or cleaned 
without leaving ‘‘ghosts’’ or smudges with 
either light or colored chalk. 

3. While the utmost in contrast can be 
achieved with the old black slate boards, a 
soft green (or in some cases another pastel 
color) has proved adequate for contrast 
and blends much better with the decor of 
the room. 

4. The height of the board should be 
gauged to the average height of the pupils 
who are to use it. Typically, the height of 
the board is adequate to accommodate both 
the teacher and the pupils. 


SOME ADDITIONAL CHALKBOARD 
AIDS In addition to the suggestions for 
effective use of the chalkboard that have 
already been made, there are a few other 
ideas and techniques which any teacher 
may find useful. 


1. Lines and grids Many teachers tend to 
write uphill or downhill; an easy way to 
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correct this is to draw fine, ruled parallel 
lines or dots as guides. These can be erased 
when the material has been lettered or 
drawn on the board. Music teachers find 
inexpensive staff-lmers invaluable for 
teaching music theory. Mathematics and 
science teachers frequently use painted 
erid forms 36 inches square to facilitate the 
drawing of graphs and diagrams. 


2. Outline forms or patterns Frequently 
used outlines such as state maps; circles, 
triangles, rectangles, and parallelograms 
for math; breakers, test tubes, and gradu- 
ated measures for chemistry can be con- 
veniently cut into patterns or templates for 
use whenever needed (see Figure 5.17). 
Templates can be cut from any thin light- 
weight material such as plywood or Ma- 
sonite and held against the board to draw 
around. Chalkboard stencils also may be 
used for transferring map outlines to a 
chalkboard; these are described in Chapter 
7, pages 303- 304, Another means of trans- 
ferring maps, graphs, or diagrams is to 
project them on the chalkboard with an 
opaque projector and trace the desired lines 
(see Figure 5.18). For temporary purposes, 
such as current events, this is a simple and 
effective means of providing necessary 
visual materials as a basis for discussion 
and examination. If no opaque projector is 
available, the ‘‘grid’’ technique produces 
the same result. In this technique, a grid 
of small squares is lightly drawn over the 
original material to be transferred; then 
a grid composed of the same number of 
larger squares is lightly drawn on the chalk- 
board. The original is duplicated on the 
chalkboard by copying what is in the corre- 
sponding squares, one square at a time, then 
erasing the grid lines from the board. Any- 
one can quite quickly become adept at using 
this technique, 


3. Stick figures Although freehand draw- 
ings require above-average skills, anyone, 


FIGURE 5.17 


A clothing pattern is produced accurately by 
means of a template. In mathematics, templates 
assure accuracy even in quickly sketched figures 
for theorems. In addition to those shown, what 
ideas for the use of templates do you have? 
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FIGURE 5.19 


Stick figures are easy to draw, but they are more 
effective when the proper proportions, shown 
here, are approximated. Action is emphasized 
when the lines are slanted. 


| 
| 


Proportion 


after a little practice, can draw simple, humor and interest and a change of pace 
effective stick figures such as those in to your chalkboard use. 

Figure 5.19. These can be useful in a va- (Outdoor laboratories and plane- 
riety of contexts besides adding touches of tariums are two other important and dis- 
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tinctive learning areas which involve study 
displays. They have certain special charac- 
teristics not shared by other types of dis- 
plays, however, and are therefore discussed 


Planning and organizing the study display 
217 


in Chapters 4 and 15, where they fit more 
appropriately into the context of the dis- 
cussions of three-dimensional materials and 
multimedia instructional development. 


Planning and organizing the study display 


F what has been said so far suggests that 
ees good displays can be time con- 
suming and a lot of work, this is essentially 
correct and should be recognized. It sug- 
gests at once that aside from day-to-day 
chalkboard use, it makes sense to plan for 
a few really good displays during a term 
rather than many. It suggests further that 
ways should be found to distribute the work 
involved. 


Plan ahead 


pretty good idea at the beginning of a 


semester of the units or topies during which _ 


study displays will be particularly appro- 
priate and can add significantly to the 
learning experience. With such advance 
planning, you have the advantage of being 
able to get things started well ahead of 
time, to delegate responsibilities, and to 
set up a schedule so that when the proper 
time arrives, the display can be put together 
in its entirety and have optimum impact. 
In the interim, the materials can be stored 
before they are put together in final form. 
Not all displays will be done this way, of 
course ; for example, the work-type develop- 
mental display is intended to be produced 
as an in-class experience. Motivational and 
many summary displays, however, can be 
planned sufficiently in advance to facilitate 
the work involved and probably to improve 
the result. 


Distribute the work 

Students can and should be involved in dis- 
play preparation, as should teacher aides 
and other assistants. Students can help 


greatly, of course, in the collection and 
selection of materials for learning displays, 
but they can also benefit from time to time 
in helping to design and put displays to- 
gether. As a starter, you can develop a 
model study display early in the year which 
can provide a good takeoff point for stu- 
dents to learn more as time goes on about 
planning visual sequencing and such other 
elements as layout, design, and composition. 
The student who is artistically inclined and 
who is interested in color, design, and form 
will become a particularly effective member 
of the learning display planning committee. 
As students progress, they will understand 
more about the mechanics of mounting 
pictures, preparing original diagrams, and 
arranging attractive layouts for the learn- 
ing elements of a study display. As the 
teacher comes to know more about the 
interests and capacities of individual pupils 
and correlates these with the opportunities 
presented by study display work, the group 
will be more likely to realize the goals of 
involvement and creative expression. 

As we have noted, students acquire 
considerable facility with visual language 
before they ever come to school. For them 
visual expression and interpretation in 
various forms are natural and normal 
means of communicating. These skills can 
be further developed and used both to en- 
hance their understanding of content ideas 
and to assist in the development of verbal 
skills. 

Although not everyone can or should 
follow a set plan in developing study dis- 
plays, certain basie principles and require- 
ments must be observed to achieve desired 


results. Naturally, there is some order, as 
well, to the steps involved. For example, it 
would be a waste of time to start selecting 
materials before having clearly defined the 
purpose of the display and the specific 
content it is to cover. Beyond that point, 
several steps may go on simultaneously. 
For discussion purposes, however, it is 
helpful to consider content elements and 
physical arrangements separately; thus 
these are the subjects of the next two 
sections. 


Learning-content elements 

Materials and devices selected for a study 
display must communicate understandable 
and relevant information and be sufficiently 
attractive to involve the learner in continu- 
ing search and creativity. 


ESTABLISH YOUR PURPOSE As in any 


other educational endeavor, you must know 
first what you wish to accomplish and then 
plan how it is to be done. A museum exhibit 
expert has given some sound advice : 


Exhibits are too often made with a mini- 
mum of clear thinking and planning. A 
vague idea is not enough and even a 
splendid one needs much detailed work. 
You would not dare to face a microphone 
without a script, or film a motion picture 
without a scenario. Treat your exhibit with 
equal respect. Put down its purpose in 
writing : describe the basic idea; be specific 
about the facts and figures to be used; the 
technique by which they will be shown. 
Your manuscript should also include com- 
plete copy. 


The goal may be to arouse interest, to ex- 
plain a process, to report facts, or to pose 
a problem, or all of these. In any case, be- 


2 Bruno Gebhard, ‘‘How To Make and Use an 
Exhibit,’’ in Exhibits: How To Plan and Make 
Them, National Publicity Council for Health and 
Welfare Services, 1946, p. 5. 
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fore proceeding further, the primary pur- 
pose must be known. It is often helpful to 
incorporate this purpose in the title of the 
display itself, or it may be visualized in 
an attention-demanding graphic diagram 
or design. 


GATHER CONTENT MATERIALS Decide 
on the nature of the content materials you 
will want to include. Usually, a good study 
display results from a wide search for a 
variety of materials—newspaper and maga- 
zine articles, photographs, charts, graphs, 
diagrams, and related three-dimensional 
materials, including objects and specimens 
(as discussed in Chapters 3 and 4). Of 
these, only the best and the most relevant 
should be chosen to appear in the final dis- 
play; that is, only those content elements_ 
which are the most meaningful, graphic, 


tcc 


and colorful should be selected for the 


actual display. Decisions must be made 
about the best headings to be used, what the 
captions should say, and which pictures or 
graphics should be mounted. 


SELECT PROVOCATIVE CONTENT A 
good study display possesses much content 
Sal information which leads the learner to 
study the display in detail and, ideally, to 
inquire further on his own. A display that 
is merely attractive and impressive in its 
overall content does not achieve very much. 
Although we stress the importance of keep- 
ing displays simple, this simplicity is a 
relative thing—it is direetly dependent on 
the objective for which the display is de- 
signed, Normally, _a_ good display has the 
potential of arousing sufficient interest to 
make the pupils ¥ Ww ant to explore the subject 
further. This, of course, is particularly true 
of motivational displays that are designed 
to help launch a new unit of study; but it 
should also be true of developmental dis- 
plays. Developmental displays actually 
have a kind of dual effect: during their 
preparation the students’ research and ac- 


tive involvement produce added interest in 
the topic they are studying; and the added 
knowledge and experience thus gained tend 
to generate still more interest and a desire 
to explore further and find answers to new 
questions. 

Thus the good study display selects for 
its principal components the most pro- 
vocative information available and presents 
it in dramatic, attention-getting fashion so 
that the viewer will be drawn to examine 
the less prominent elements of the display 
as well. These, in turn, should provoke 
further questions in the viewer’s mind 
which you can use as one means of stimu- 
lating further investigative activities on 
his part. Naturally, you do not rely on the 
display alone to achieve the desired level of 
motivation and activity, but the study dis- 
play has real potential for stimulating and 
for imparting information—a capacity you 
should recognize and use. 


Physical arrangements 

The materials and devices selected for a dis- 
play normally are selected because they are 
highly effective as individual pieces of 
teaching material by reason of their inter- 
pretive quality, visual layouts, use of color, 
captions, and the like. The trick is to com- 
bine these strong individual elements_in- 
such a way that they—complement—one. 
another oe enhance rather than detract 
other Sr should be oreater than the 
simple sum of its parts. 


ASSEMBLE THE NEC ESSARY SUPPLIES 
Your first step in impTe ye me- 
chanics of the display is to eather the raw 

materials with which you will put the ele- 
ments of the display together. These sup- 
ples usually include kraft paper; large 
sheets of heavy paper for backgrounds or 
for paper sculpture; pastel chalk, wax 
crayons, and show-card colors; lettering 
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stencils and pens; three-dimensional card- 
board, plastic, or ceramic letters with which 
words or phrases can be formed; and mask- 
ing tape. Mounting must also be con- 
sidered; wire, tacks, and pins may be used 
for this. (See the source lists in the Ap- 
pendix for display materials; see also the 
Media References at the end of this chap- 
ter.) Supphes for study displays should be 
made easily available to both teacher and 


pupils. 


MAKE A PLAN Your second step is to 
carry the plan a the “blueprint” stage. 


ments, ‘design om be Rall eolon scheme, 
lettering, and placing of materials. The art 
teacher can be helpful, because effective 
exhibits and displays always incorporate 
sound art principles, such as simplicity, 
good design or arrangement, and the 
proper use of color, lighting, and, some- 
times, motion. 

Reena a good layout is a matter of 
imagination and creativity, one should ex- 
periment with arrangements. It is usually 
advisable before settling on a final plan to 
make copies of several parts of the display, 
lay them out on a table top, and try various 
arrangements until you are satisfied that 
you have the best one. Cutout paper forms 
may be used which can be moved across the 
desk top or over the surface of a piece of 
kraft paper which represents, in miniature 
form, the final display. 

Plans may have to be modified as stu- 
dents search for and discover exciting and 
appropriate pictures, graphics, and related 
three-dimensional materials. For example, 
verbal information may be made more 
understandable by converting it to dia- 
gerammatic, graphic, chart, or comic-draw- 
ing form. As this occurs, the change-and- 
improvement process goes forward; as a 
rule, however, these changes should be 
planned in the ‘‘blueprint’’ stage before 
incorporating them in the final display. 


In planning the layout of a study dis- 
play, there are seven primary atiHDWTES ¢ primary attributes of 
design which are essential to an attractive, 
attention-arresting display. These are (1) 


simplicity, (2) effective use of color, (3) 


wise choice of headings and captions, (4) 


clear_and_artistic ering, (5) adequate 
lighting, , (6) motion yunlen weesibley and (7) 


provision for the viewer’s partici on. 


1. Keep it simple It is useful to think of 
posters when planning a display. A poster 
must not be crammed with words and ideas; 
it must convey one central idea (as dis- 
cussed in Chapter 3). So itis with displays. 
If you have more to communicate than one 
central idea, put it in another display. 

The design itself should be simple. 
Basically, designs are merely arrangements 
based on various lines that lead the eye 
where you want it to go and at the same 
time produce a pleasing overall effect (see 
Figure 5.20). The good and bad arrange- 
ments shown in Figure 5.21 illustrate this 
point vividly. 

A symbol, cutout, or bold and unique 
design provides an attention-demanding 
““device’’ or center of interest for a dis- 
play. For example, if the subject relates to 
space exploration, a simplified, abstract 
representation of a rocket ship might be 
used as the key symbol. Of course, the 
pictures, graphs, diagrams, specimens, and 
the other two- or three-dimensional objects 
used should all help to bring about specific 
and concrete understanding of the informa- 
tion displayed. Attractive. mountings, car- 
toons, diagrams, charts, and eraphies should 
be employed generously in the overall lay- 
out (these materials were also discussed in 
Chapter 3). 


used for such purposes as attracting atten- 
tion, emphasizing boundaries, indicating 


classifications _and_grou e "and providing 


effective backgrounds _ for materials and 


FIGURE 5.20 


The dark-toned areas suggest the eye-movement 
path of the viewer in each case. What layout 
ideas can you develop which will lead the viewer 
to examine all the elements included in your 
display? 


lettering. In fact, color is one of the basic 
elements that are fundamental in displays 
and exhibits. Professional museum exhibit 
experts often cite a three-part formula as 
the first essential for successful exhibitions : 
sound architectural design, proper use of 
lighting, and good color effects. 

Use color when color is clearly needed 
to bring out the essential elements which 
the study display is to communicate and 
when it will attract the learner’s attention 
and interest him in studying the content of 
the display itself. AM as: use of color in dis- 
play situations has at. ‘least three purposes : 

1. To dramatize or focus attention on 
key items or relationships. Study displays 


involving rules, directions , Steps a a pro- 
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cess, time lines, important dates in history, 
and so forth, will profit from the judicious 
attention-demanding use of colors that help 
classify or differentiate. 

2. To present visualized information 
accurately anc Hhensively. Scenes, 
costumes, persons, and geography and sci- 
ence objects which have color in real life 
demand the use of color when presented in 
a study display. Thus a study display de- 
signed to portray wildlife effectively must 
of necessity be shown in its natural and 
authentic colors. Similarly, displays involvy- 
ing architecture, costumes, and geographi- 
cal settings should be shown in natural 
color if the full truth is to be communicated 
to the learner. 


‘ER einstein eyrpeerierd 


CM LAMA SP ue ps 


aie 
S@ aan 
oe 
TA 

\ ‘ YY 


A >S: 


s 


a 


3. To heighten interest. Study displays 
are most hkely to attract attention when 
color is used as part of the design; that is, 
when pleasing combinations of colors are 
used in a decorative way for backgrounds, 
for frames for the graphics in the “display, 
and so forth. Intense colors virtually de- 
mand the attention of the viewer, and_dis- 


ptays set off against” omplementary 


colors usually appeal to the learner’s 
esthetic sense and help interest him in fur- 
ther study of the ecispln yan ee ne 

The selection of color combinations 
for displays, exhibits, picture mountings, 
graphics, and models is simplified by using 
a color wheel (see Plate 5.2, following page 
260). A color wheel is made up of the three 
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primary hues—red, yellow, and blue—and 
three secondary hues—green, orange, and 
violet, which are mixtures of adjacent pri- 
mary colors. Tertiary hues can be created 
by mixing a secondary color with one of its 
adjoining primaries; for example, yellow- 
orange, red-orange, yellow-green, blue- 
green, and so forth. Many additional colors 
are created by changing the value or in- 
tensity of primary, secondary, and tertiary 
colors; this is accomplished by adding black 
or white or by mixing the color with its 
complementary hue. 

In choosing combinations of colors for 
a study display, poster, and so forth, it is 
wise to select colors that naturally go well 
together. These are: 


“1 Complementary colors—colors directly 


. opposite each other on the color wheel 

2 Triads—any three colors equidistant 
from one another on the wheel 

3 Split complementaries—any single color 
plus the two on either side of its 
complementary 

4 Analogous colors—those colors that have 
the same primary base (red, yellow, or 
blue) ; these are usually found next to 
each other on the color wheel 


Some colors—reds, oranges, and yel- 
lows—are cheerful, warm, conspicuous. 
They are normally associated with fire, 
danger, excitement. The so-called ‘‘cool’’ 
colors, on the other hand—g¢reen, blue, and 
purple—are more soothing and_ restful. 
These are commonly used to represent 
grass, water, and sky. Color studies show 
that blue, green, and red—in that order— 
are the most preferred; orange, red, and 
blue have the greatest attention value; 
yellow, green, and orange have the greatest 
luminosity or brightness. 

Color wisely used is an important con- 
sideration in deciding content and arrange- 
ment of effective study displays. Provided 
that colors which harmonize are used to- 
gether, the principles illustrated by a 
simple color wheel may readily be applied 


FIGURE 5.21 


Note how arrangement, lettering, and contrast 
can make a difference in a display layout. 
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to any problem of color selection. How- 
ever, good judgment and common sense are 
the teacher’s best qualifications for using 
color intelligently in creating effective color 
displays. Several good examples are shown 
in Plate 5.3, following page 260. 


Use appropriate headings | a ptions 
fe ‘display should have a central head- 
ing which states the general purpose and 
idea of the display. Be dramatic. Ask a 
question, pose a problem, make a direct 
claim or statement. Headings and captions 
are extremely important. The headline, or 
title, is usually one of the means by which 
attention is first directed to the display. 
The captions employed should be as clear, 
simple, and succinct as possible and care- 
fully planned to enhance the viewer’s in- 
terest as he steps closer to examine the dis- 
play in more detail. Aside from that used 
for the heading, one letter size for identifi- 
cation of key elements and another smaller 
one for needed explanation or discussion 
will normally suffice. The quality of the 
captions will be determined by the direct- 
ness and clarity with which they describe 
information relating to the materials used 
in the display itself. 


good lettering Lettering for dis- 
plays and exmibits in schools can be done 
in several ways. Hand lettering put in by 
capable students or teachers is distinctive 
and particularly desirable for large head- 
ings. Cutout plywood letters made in the 
manual arts shop are excellent. Three- 
dimensional! letters made of cardboard and 
plaster are highly effective and can be 
purchased commercially. Gummed letters 
in various sizes and colors are also available 
at low cost. (See the source lists in the 
Appendix. ) 

Good lettering requires color know- 
how. The most important factor in lettering 
is the contrast in brightness between color 
of letters and background. This contrast 
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affects both the distance from which the 
words can be read and the speed of read- 
ing. Research on color and lettering for 
highway signs is applicable here to some 
extent; for example, the most attention- 
commanding background colors for such 
signs are yellow, white, red, blue, and 
green, in that order.* Block lettering with 
bold, thick lines and open spacing provides 
optimum legibility.* Background and letter 
colors used on highway signs must ac- 
commodate a variety of weather, lighting, 
and background conditions which are not 
applicable to educational displays; how- 
ever, the general requirements of bright- 
ness and contrast for optimum visibility 
and legibility do apply to both. Thus black 
lettering on yellow or white, dark green 
or blue lettermg on white, or white letter- 
ing on green or blue backgrounds are all 
examples of effective combinations. 


5. Arrange adequate lighting Lighting is 


a dominant factor in any exhibit or - display. 
It serves not only to focus attention but 
also to bring out the effects that are created 
with design and color. Artificial hight is 
often better than daylight because the latter 
varies and is unpredictable; furthermore, 
strong daylight tends to reduce contrast 
and thus weaken the character of a display. 
It is easy to appreciate the advantages of 
artificial ight: simply make a mental com- 
parison of the appearance of a well-designed 
store show window in daylight with its 
much brighter, more inviting appearance at 
night. The concentration of light within the 
aie. when there is no competing day- 
light is very important in drawing and 


8P. Odesealehi, ‘‘Conspicuity of Signs in Rural 
Surroundings,’’ Traffic Engineering and Control, 
Vol. 2, No. 7, 1960, pp. 390-93. 


4A. W. Christie and K. S. Rutley, ‘‘Relative Ef- 
fectiveness of Some Letter Types Designed for 
Use on Road Traffic Signs,’? Roads and Road 
Construction, Vol. 39, 1961, pp. 239-244. 


holding attention. The same is true of dis- 
plays and exhibits. 

Intricate and expensive lighting ar- 
rangements for study displays and other 
school exhibits are usually impractical and 
unnecessary. Spotlight and floodlight bulbs 
that screw into standard light sockets can 
be obtained in various colors. These can be 
used with pleasing effect in simple clip-on 
or self-standing fixtures which are quite in- 
expensive. For special occasions, such as a 
public exhibit in the gymnasium, a stage 
floodlight or two may be desirable for gen- 
eral illumination of displays and exhibits. 
(Whenever a number of fixtures of several 
types are to be used simultaneously, a suffi- 
cient power supply and enough separate 
circuits should be available to avoid over- 
heating the lines or blowing fuses. Check 
beforehand with the school] electrician or 
maintenance man on such matters. ) 

When exhibit cases are located in cor- 
ridors, a fluorescent fixture concealed in 
each case increases the attention-focusing 
power of the materials displayed. If you 
want to experiment, you can get pleasing 
effects by using colored gelatin sheets over 
the lights. (Since fluorescent light is 
‘“‘cold’’ light, no danger of fire is involved.) 
Display boards located on inside corridors 
or in dark corners of classrooms need light- 
ing to be effective. A shaded fluorescent 
fixture at the top of such a board is a good 
way of lighting the display surface evenly. 
Recessed fixtures in the ceiling over the 
display area are a decided advantage. 
Flush-type fixtures are good for general 
illumination ; an adjustable fixture known 
as a ‘‘bullet light’’ is excellent for baby 
spots. (There should be standard plug-in 
outlets in all recessed exhibit cases and ad- 
jacent to corridor display surfaces. ) 


6. Use motion when feasible Motion can 
be very important to a display or exhibit, 
both to attract attention and to focus it on 
one or more elements within the design. 
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Movement can be actual motion provided 
by small electric motors, a motion picture 
film, or an automatic slide changer; or it 
can be simulated by changing light pat- 
terns. Changing light patterns can be 
achieved by such means as Christmas tree 
blinker-light fittings, a rotating color wheel 
in front of a floodlight, or polarized light 
such as that provided as special accessory 
equipment on an overhead projector. 

Good judgment should be exercised in 
using movement in displays or exhibits. 
Your principal concern must always be to 
get the message across—to achieve the pur- 
pose for which the display or exhibit is 
designed. Accordingly, you should use 
those materials and techniques which are 
most appropriate to that end in any given 
instance, bearing in mind that overempha- 
sis of one element, such as movement, may 
hinder more than it helps. It is possible, 
in other words, to enliven a presentation 
to the point where it intrigues but doesn’t 
communicate. It is much more common, 
unfortunately, for displays and exhibits 
to be unnecessarily pallid and prosaic and, 
in consequence, to go unnoticed. 


7. Involve the viewer The most effective 
exhibits freque involve the viewer in 
some type of participation activity. Ex- 
hibits in the Chicago Museum of Science 
and Industry and other museums in which 
the viewer pushes a button or turns a knob 
to make something happen are extremely 
popular. Anyone who has visited the Amer- 
ican Museum of Atomic Energy at Oak 
Ridge, Tennessee, will readily remember 
the part of the tour in which he can have 
a dime bombarded with neutrons so that 
it activates a Geiger counter, after which 
it is returned to him encased in a souvenir 
plastic disk. Driver demonstration or air- 
craft operation devices in which the ob- 
server operates controls are always popular 
because the viewer gets actively involved. 
At a simpler level, a viewer becomes in- 


FIGURE 5,22 


Their delighted involvement is clearly evident in 
the faces of these little girls listening to a 

taped description of Colleen Moore’s Doll House 
at the Chicago Museum of Science and Industry. 
(This miniature fairy tale castle, created for the 
silent screen star Colleen Moore, took seven 
years to build. The castle, made of aluminum, is 
at a scale of 1 inch to 1 foot—its tallest tower 
rises 7 feet from the base. Water runs out of all 
its tiny spigots, and electricity illuminates light 
bulbs the size of grains of wheat.) 


volved when he pushes a button and ac- 
tivates a taped explanation (see Figure 
5.22). 

Such devices may be costly or other- 
wise unsuitable for some study displays. 
Nevertheless, an attractive, attention-ar- 
resting heading and good content elements 
can lead the learner to become absorbed in 
the display itself even without active partic- 
ipation. The reduced size of the print in the 
captions used to describe highly interest- 
ing visuals helps to ‘‘pull the learner’’ 
closer to the display and further to involve 
his attention. Captions that ask questions 
or make suggestions are also useful. 

The value of viewer participation in an 
exhibit is based on familiar principles of 
learning. Experienced teachers know that 
pupil involvement is closely related to 
learning and to retention of what is learned. 


Carry out the plans 

Planning, the key to a good exhibit or dis- 
play, is well worth the time it takes. If 
your “‘blueprint’’ has been planned down 
to the smallest detail, you can proceed to 
execute these plans in the actual display 
with assurance and a minimum of waste 
motion. Your students should work with 
you on the planning from the beginning in 
most instances, and, with a little help here 
and there, they ean carry much of the load 
in arranging the display itself. Helping to 
put on an exhibit offers another good op- 
portunity for valuable learning above and 
beyond significant gains in factual infor- 
mation. The greatest profit for all, however, 
is derived from an exhibit that is planned 
and executed in terms of sound and effeec- 
tive educational principles (see Plates 5.3— 
5.5, following page 260). 
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Evaluating displays for learning 


S is the case with most educational en- 
A deavors, the evaluation of study dis- 
plays must center on how effective they 
are in terms of the specifie purposes estab- 
lished for them. 


Achievement of purpose 

The first question to raise in evaluating a 
display is: Does the display have a clear, 
well-defined purpose, and is it designed for 
a specific group or audience? If the pur- 
pose is clear and the level of materials 
appropriate, a subjective judgment as to 
how well that purpose was achieved can 
then be made. It is probable that the dis- 
play is only one of a series of learning ex- 
periences provided on any given unit of 
work. Thus it is likely to be difficult to 
evaluate it or any other single compo- 
nent in isolation. Nonetheless, within that 
overall context, the point of how well the 
display performs the function for which it 
was designed is fundamental. 

As a corollary, it is well to keep in 
mind that the substance of a display should 
be of sufficient merit to warrant the time 
and effort involved. A display can some- 
times be interesting without saying very 
much. Therefore these questions should be 
asked: Does the display say something or 
do something important for the viewer? 
Does the content relate clearly to the in- 
tended purpose? Do all the elements fit 
together ? 


Summary 


Teachers have a readily available opportu- 
nity to enrich instruction through the crea- 
tion of study or learning displays. A study 
display is unique as a learning resource— 
it is more than simply pasting up parades 
of turkeys at Thanksgiving or bunnies at 
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Effectiveness of desi 


In considering design, these questions are 
important: Does the display have eye ap- 
peal? Does it attract attention? Is the let- 
tering effective? Does the overall design 
have simplicity and unity ? 


Achievement of student involvement 
The extent to which a display achieves stu- 
dent involvement is, of course, somewhat 
dependent on the type of display and how 
it is used along with other learning experi- 
ences. Nonetheless, the most useful and 
effective displays are those that actively 
involve the students, cause them to want to 
know more, and Prcre their interests. Stu- 
dents may be involved, first, through help- 
ing plan and execute ‘displays. They may 
Ale be involved through opportunities to 
manipulate things or cause things to 
happen within a “display such as lighting 
changes, a taped explanation, or movement 
of some ikiag Judgments on these and com- 
parable elements may be summed up in 
answering the question: Does the display 
elicit the eee reactions from the pupils? 
Study displays are of many kinds and 
can serve many functions. No single dis- 
play can achieve all of these functions—nor 
should it be expected to. But if its purpose 
is clear, its design appropriate and of good 
quality, and its ‘subject suitable for display 
purposes, it will have the most important 
elements necessary for its success. 


Kaster. Rather, it is a collection of related 
and self-explanatory pictures, graphics, 
and three-dimensional objects which to- 
gether convey useful information, visual 
explanations, and actual demonstrations 
in which the viewer can participate. 


Displays are of three basic types ac- 
cording to the primary functions they can 
perform: motivational, developmental, 
summary. The design and implementation 
of each type are direct results of the spe- 
cific purposes it is intended to achieve. 

When engaging in the creation of 
effective learning displays, the teacher 
should follow carefully worked out and 
proved principles such as the following : 

1. Study displays are learning experi- 
ences and should reflect this goal. 

2. A good display is the result of a 
plan which presents informative pictures, 
graphics, models, and specimens in such an 
interrelated manner as to communicate 
meaning to the viewer. 

3. Study displays must relate to the 
subject being studied and the interests and 
curiosities of the learner. The best study 
display involves the learner and entices him 


Further learner response projects 


1 


In your teaching area, select four topics 
worthy of and suitable for study display 
development. Briefly write your reasons 
justifying the selection of each topic for 
this treatment, considering reasonable 


2 

Select one of your Project 1 topics and 
put together a plan for development of an 
effective motivational type of display. In- 
clude (a) specific purposes to be achieved; 
(b) type of display or exhibit to be de- 
veloped; (c) materials to be employed 
(assuming for this purpose that needed 


3 

Take an interested group of your own 
pupils (if you are teaching) and start 
plans for an exhibit or display on another 
of your Project 1 topics. This time the 
display is to be student-planned (with 
appropriate help from you) and student- 
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to engage in further search for related in- 
formation. 

4. The best learning displays com- 
mand attention and study; communicate 
concepts, facts, and insights; and develop 
enthusiasm for the subject being studied. 

5. A good learning display reflects 
good physical organization and layout. 

Study displays that teach are the care- 
fully planned creative efforts of the teacher 
and pupils. Such cooperation involves the 
pupils in the purposes and spirit of the 
study display, with the result that the pu- 
pils learn from displays as well as create 
their own to present information, demon- 
strations, and explanations to their class- 
mates. 

Study displays should be evaluated ac- 
cording to three primary criteria: achieve- 
ment of purpose, effectiveness of design, « 
and degree of student involvement. 


alternatives as you think it through. Ex- 
change papers with several other class 
members and critique one another’s selec- 
tions in a small-group session. 


materials are all available to you) ; (d) a 
simple layout or design showing the key 
elements of the display you would put to- 
gether. Critique the plan with the same 
small group, noting helpful suggestions 
and ideas recewed. Refine the plan and 
file rt for later use. 


developed. Report back to your class or 
critique group on what you did to incite 
interest, how it worked, and what sugges- 
tions you have for initiating a project of 
this nature. 
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4 

Begin to accumulate a file of photographs, 
diagrams, illustrations, specimens, and so 
on, which will be useful in creating motiva- 


5 


With one or two classmates (or teacher 
colleagues) doa survey of (a) study dis- 
plays, (b) commercial product displays, 
and/or (c) advertisements. Take pictures 
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To identify the rationale for planning and using 
community study learning experiences as a 
means for providing relevance and precision in 
instruction. 


To identify the variety of community study 
opportunities which are being used currently in 

achieving, with efficiency, such accepted learner 
goals as: understanding the structure and values 
of society, achieving economic self-sufficiency, 
and attaining self-realization. 


To understand and employ an evaluation process 
through which to judge the efficiency of one or 
more community study experiences. 


To select the community study opportunities 
nearby or far afield which you judge (on the 
basis of Response 3) will increase 

the efficiency with which you “teach.” 


Cite philosophical beliefs as well as school 
practices that support the idea that relevant 
learner involvement is achievable when appro- 
priate extraschool learning opportunities are 
made the subject of pupil-centered inquiry. 


Identify specific kinds of community study 
experiences cited in the text or known to you 
firsthand and associate these with the goals 


' cited in Objective 2. 


Using either a community study learning example 
described in this chapter or, preferably, one 
which you plan and put to use, evaluate its 
efficiency according to the criteria given on 
pages 264-265. Present your outcome to your 
fellow students or colleagues and listen to their 
judgments. 


Survey and select one or more community study 
learning experiences which reflect your use of 
the criteria on pages 264-265, 


URING a sabbatical tour of centers 

of educational media innovation in 

the United States and Europe, we 
found ourselves in the quiet archives of 
the British Museum. We stood before the 
beautifully arranged Comenius exhibit, ab- 
sorbing the thinking of this remarkable 
educational reformer who spent the greater 
part of the seventeenth century observing 
education and proposing and practicing 
educational change. This man, who believed 
- in universal education, was certain that the 
old restrictions of time and place and 
narrowly conceived curriculum concepts 
should be broken down; he also was cer- 
tain that the breaking down would be best 
done by giving students opportunities to 
voice their own interests, enthusiasms, and 
curiosities by seeking answers—by observ- 
ing for themselves the activities of people, 
places, and things, no matter where they 
were. Nearby in the museum were displays 
devoted to the work of Pestalozzi, Herbart, 
and Froebel, also among the great ideologi- 
cal pioneers who prepared the way for 
new advances in educational theories and 
practices. 

These four European leaders evolved 
many ideas about learning and teaching 
which were radically new in their time but 
which have since become part of the main 
current of educational thought in the 
United States. Some of their most im- 
portant views about learning may be sum- 
marized as follows: The most effective way 
to help students to become informed about 
their social and natural environment is to 
provide for them learning experiences 
which are real or lifelike and which are 
available to them for firsthand scrutiny, 
questioning, and cogmtion. 


When they were first made, such state- 
ments as these were dismissed as being 
highly philosophical and somewhat imprac- 
tical. Since then, however, it has been 
shown over and over again that through 
such learning experiences and such meth- 
ods understanding becomes relevant to the 
learners if they are involved as the seekers, 
the planners, and the participants. 

We are currently in a period of much 
economic affluence and fast and easy trans- 
portation. Conerete evidence of this and 
also of the truth of the theories of the four 
philosophers we have mentioned was ap- 
parent as we continued our study tour. We 
encountered young people in groups of two, 
three, and four on their vacation migra- 
tions, traveling widely to see people, places, 
and things everywhere, limited only by the 
necessity to return to their jobs or classes. 
Huge numbers of young Americans now 
travel abroad each summer. During the 
summer of 1971, in fact, no fewer than 
300,000 of them, between the ages of 15 
and 25, followed their own inclinations to 
see other parts of the world. Evidences of 
this migration are obvious everywhere— 
the numbers of young people at airports, 
whether in Stockholm, Tokyo, Hong Kong, 
London, Copenhagen, Paris, or Rome; the 
large groups of them in city parks, at youth 
hostels, in museums and art galleries; the 
young Americans moving about not only by 
plane, train, and car, but also on motor 
scooters and bicycles and on foot, carrying 
backpacks and roll tents. The significance 
of all this, however, is not so much in the 
numbers of young people as in the fact that 
they constantly seek firsthand information, 
constantly search out ways to experience 
and thus learn about their world. 
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On the beaches near Calais, in north- 
ern France, there still are many grim signs 
of the Channel invasion of 1944. Also, 
spotted here and there amongst the up- 
turned, blasted fortifications built and then 
so soon destroyed during the early 1940s 
are to be seen the tan and green tents of 
youth hostelers. A conversation with the 
members of one such group reveals much 
about their interests and purposes. 

A youth, responding to the morning’s 
greetings and our question, spoke with 
feeling: ‘‘I’ve read thousands of pages 
about World War II. But you’ve got to be 
here—you can almost feel it—it must have 
been brutal.’’ 

His companion chimed in, ‘‘Did you 
‘make’ Ypres Ridge?”’ 

I nodded that we had been there. 

““Tt’s unbelievable. How can man blow 
himself apart like that ?’’ 

As the conversation continued, we dis- 
covered that these high school graduates 
had planned their own tour of Europe. 
During a 10-week period they had visited 
farms, battle areas and monuments, the 
unique multipurpose communication towers 
that stud Europe, and the historic land- 
marks of Paris and Rome. Now they were 
reluctantly making their way back to 
Heathrow Airport in England, there to 
board a nonstop 747, over the Pole and 
back to the United States and school. 

Later, while we were wandering 
through the remarkable Cathedral of Char- 
lemagne in Aachen, we had a similar ex- 
change with three young coeds who had 
pooled their resources and jointly planned 
their journey. 

‘““There’s nothing like this,’’ said one, 
moving her hand expressively to indicate 
the magnitude and beauty of the cathedral. 

“St. Peter’s is bigger,’’ another vol- 
unteered, ‘‘but not so elegant.’’ 

“‘This took over 500 years in the build- 
ing. Why, that’s ineredible.’’ 

The third asked us, ‘‘Say, what have 
you seen that we ought to?’’ 


Se 
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Obviously, ‘‘seeing for themselves’’ 
was what life was all about for these girls. 
As we parted from them, we had the defi- 
nite impression that even though they soon 
would be back, ‘‘hitting the books again,’’ 
as one put it, college would not be the same 


, for them. Now they—like all the other col- 


lege students who had been traveling—had 
the background of countless self-selected 
readiness experiences that would help them 
find new meanings in their studies—new 
meanings that their minds could never have 
grasped or formulated before. 

Fortunately, today the idea of expand- 
ing the experiential resources of the school 
to include community study or commu- 
nity resource learning is more widely ac- 
cepted than ever in the history of public 
education, partly because the idea has re- 
ceived wide support among educators. As’ 
formulated by groups of influential edu- 
cators over the years, the following are 
among the purposes and aims of learning 
experiences in general that relate to basic 
societal goals and thus to community study 
specifically: understanding social life, de- 
veloping citizenship and civic responsibility, 
achieving vocational understanding and 
economic self-sufficiency, and, perhaps most 
important of all, self-realization by the in- 
dividual. These objectives were stated as 
long ago as 1918 by the U.S. Office of Ed- 
ucation. They were restated in 1938 by the 
Educational Policies Commission of the Na- 
tional Edueation Association and again in 
1954 by the NEA; they have been restated 
still more recently by educators who have 
studied the influences on man of the eco- 
logical environment as it relates to social 
objectives. 

In spite of the wide recognition of these 
objectives, community study experiences 
are not as integral a part of instruction 
as one would hope. Too often, school dis- 
tricts are enmeshed in the restrictions im- 
posed by rigid bell-time schedules, nar- 
rowly compartmentalized subject and 
course offerings, and adherence to the tra- 


ditional and all too customary arrange- 
ments that cause almost all learning ex- 
periences to go on within the four walls of 
the classroom. 

There are exceptions, fortunately. For 
example, faculty members of the Walt 
Whitman School in Bethesda, Maryland, 
asked the students to help design the kinds 
of courses or projects they would like to 
pursue. Faculty and students of the Ad- 
lai E. Stevenson High School in Prairie 
View, Illinois, pursued a similar program 
which gave responsibility to students for 
defining experiences that would be relevant 
to the goals and objectives of students and 
faculty. Each school had its share of stu- 
dents who claimed they found little that 
was relevant in their usual activities; nev- 
ertheless, this program that directly in- 
volved the students was embarked on to 
benefit students and teachers in many gen- 
eral ways, not specifically to ‘‘cool down”’ 
activism. 

The result of student planning in each 
school was a proposed schedule of learn- 
ing experiences drawn from the surround- 
ing community. Invitations were extended 
to people who were particularly knowledge- 
able in space science, banking, the stock 
market, the draft laws, psychology, re- 
ligion, world politics, writing, music, and 
the arts. Where circumstances warranted 
it, the students made arrangements to leave 
the school building in order to participate 
in community experiences. As the program 
went forward in both schools, the experi- 
ences that were evolved included a com- 
bination of field trips, demonstrations and 
‘“‘rap’’ sessions, and special course offer- 
ings—dozens of opportunities from which 
each student could make his own schedule 
from the various activities presented. 
Nearly 3,000 students participated. 

The results? Parents felt that the reg- 
ular school program should incorporate 
greater use of community learning re- 
sources, community work experience oppor- 
tunities for students, wider offerings of 
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courses or electives, freer scheduling, and 
more individually elected learning oppor- 
tunities. 

Teachers felt that students gain from 
such programs a higher sense of responsi- 
bility, a heightened interest in learning, 
and awareness of new ideas gained from 
contacts with fields of knowledge entirely 
apart from what is available within the 
‘“walls’’ of the school itself. 

Students felt that they thoroughly en- 
joyed having an opportunity to participate 
in programed planning. They described 
their feelings about the project by using 
such terms as ‘‘freedom,”’ ‘‘variety,’’ ‘‘new 
experiences,’’ and ‘‘opportunity to choose 
for one’s self.’’ Students referred to ‘‘a 
sense of community between teachers and 
us’’ and “‘trust’’? (see Figure 6.1). 

Almost invariably, whenever students 
are given a voice in the management of the 
learning experiences provided by the 
schools, strong interests are expressed in 
investigating the community at firsthand. 
To give a third example, the Benjamin 
Franklin Parkway School in Philadelphia 
is another school where students move 
freely into the community to carry on 
‘‘questing’’ and ‘‘discovery.’’ Parkway is 
in the downtown area of the city, amid 
businesses, institutions, and museums. The 
basic philosophy developed at the school 
is that how students learn is closely re- 
lated to where students learn. In applying 
the philosophy, the faculty and students 
make the city their classroom. This, of 
course, is quite a departure from practices 
at traditional high schools. 

Each of the 500 students is given the 
opportunity to participate as one of the 
management group whose function is to 
decide the nature of Parkway’s day-to- 
day operations, including the determina- 
tion of the nature of their own program. 


1“<Free Form Learners,’’ Nation’s Schools, Vol. 
84, No. 3, September 1969. 


FIGURE 6.1 


These community representatives shown at the 
Adlai E. Stevenson High School are among many 
who were invited to ‘come to school” to provide 
experiences in contemporary living which could 
be made available in no other way as effectively. 
Other pupils “left school” to visit other “relevant” 
community activities and people. Are the learn- 
ing activities you plan relevant? To whom? The 
learner, the teacher, the administrator? The 
members of the community? 


Through ‘‘town meetings’’ once a week, the 
the entire school community becomes in- 
volved in discussing and resolving the prob- 
lems of the nature of their academic cur- 
riculum. As a result, nearly 200 community 
agencies and persons are involved in the 
“‘academic’’ program. Students are per- 
mitted to make their own arrangements to 
enter into the community to observe, to 
question, and to participate. In the words 
of John Bremer, the Parkway program’s 
director, ‘‘We acted to break down the 
walls and get the students out into the 
city—to use it, learn about it, live in it. 
Not only have the variety and type of 
learning resources been multiplied many- 


The scope of community resources 


W HEN is a child old enough to partici- 
pate in community activities? 

For many years it was accepted prac- 
tice for children to sit quietly at desks 
placed in rows while the authority figure 
—the teacher—communicated instructions 
from the front of the room. This idea has 
been undergoing violent change. 

Occasionally, some adults now show 


fold by expanding into the city, but the 
quality of the experiences is enhanced.’’® 
It goes without saying that whenever 
as drastic a revision of a school program 
as this is undertaken, administrative and 
behavioral difficulties appear. Nevertheless, 
the important point is that such a program 
is possible. Though it is not reasonable to 
expect all schools to be able to reorganize 
immediately to this extent, some breaking 
away and some loosening up of the tradi- 
tional high school program of studies must 
be attempted. Such school programs as the 
three just described show that this can be 
accomplished and that more and more 
learners can become profitably involved. 


remarkable trust in the judgment and wis- 
dom of young learners. Recently, elemen- 
tary- orade children of the Mercer Island 
Public Schools in the state of Washington 
were given an unusual opportunity by their 


2 James D. Greenberg and Robert E. Roush, ‘‘A 
Visit to the School Without Walls: Two Impres- 
sions,’’ Phi Delta Kappan, May 1970. 
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district superintendent. They were invited 
to work with school officials and architects 
in examining plans for the new high school 
which they would soon be attending. As the 
superintendent put it, ‘‘ We want to get the 
students involved in the planning and de- 
sign of the school so that when they go to 
their first high school classes, they will feel 
it’s their building.’’ Not all of the students 
responded to the challenge. But those who 
did gave thoughtful attention to the pro)- 
ect, viewing it through the eyes of those 
who later would actually live and learn in 
the new facility and expressing their ideas? 
(see Figure 6.2). 


3 Paul J. Avery, ‘‘Students, Architects Team-up 
To Plan a New High School,’’ Nation’s Schools, 
Vol. 85, No. 6, June 1970. 


FIGURE 6.2 


When can a young learner’s wisdom contribute 
to solving important community problems? These 
fifth-graders have been invited to express their 
ideas about the high school they will attend— 
directly to the architect. 
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If we accept what most learning psy- 
chologists believe, that most firsthand ex- 
periences with people and things are pri- 
mary sources for learning, then we must be 
willing to reevaluate the nature of the 
learning experiences we provide on such a 
basis. 

Up until his entrance into kindergar- 
ten or first grade, the child has spent most 
of his life probing, examining, question- 
ing, and experimenting in order to gain 
understandings about his home, backyard, 
neighborhood, and other aspects of his im- 
mediate environment. He has taken walks 
or trips with his parents, wandered off with 
his age-mates, and pulled apart his toys; he 
has asked questions endlessly of the grocer, 
the plumber, or the automobile mechanic. 
Through this natural self-expression of 


FIGURE 6.3 


To explore for one’s self is the most natural 
quality of inquiry. This child is learning what is 
relevant to him. Do you consider such self- 
initiated interest and wholesome curiosity as you 
plan learning experiences? What role do you 
arrange for the learner? 


childhood, he has developed his innate curi- 
osity and satisfied it through firsthand ob- 
servation (see Figure 6.3). 

Yet when he comes to school, this 
same child—who has spent so much of his 
life wiggling, crawling, and exploring— 
finds himself within the restraining walls 
of a classroom, confined to a chair, and re- 
stricted in his activities to those called for 
by the teacher! To expect the 6-year-old 
to conform to the restricted environment 
of a classroom for five hours a day, five 
days a week is to run counter to all we 
know about his mental, emotional, and 
physical makeup. But older children, too, 
have natural needs to explore, to be physi- 
cally and mentally active, and to express 
themselves fully through the social chan- 
nels open to them. Yet too often the school 
—a social setting deliberately provided for 
children—has thwarted these needs, de- 
manding that children’s natural physical 
and mental expressions be confined during 
the long school hours only to those that fit 
into a narrowly prescribed curriculum. 
Certainly such an approach to education is 
anachronistic, to say the least, when it is 
followed by those who claim to be students 
of the child, his nature, and his needs. 


Arrangements should be made for the * 
pupil to continue his natural exploring 
behavior in similar but more directed and 
appropriate community study activities 
which permit direct observation, touch, ex- 
perimentation, and questioning. The child 
should be allowed to pry into every corner 
of his environment as he participates in 
carefully planned, school-controlled com- 
munity study experiences. Instead of be- 
ing confined to the four walls of a class- 
room, he should be ‘‘free’’ to investigate his 
‘‘world’’: the school yard, his friends’ 
homes, the business district, and the open 
country outside the area he lives in. The 
‘*schoolroom’’ for the child should inelude 
the caterpillars in the shrubbery and the 
small stream with its myriad wonders— 
water plants, wriggling insects and pupae, 
tiny fish, and the sparkling erystalline 
rocks and stones on the stream bed (see 
Figure 6.4). The school day should include 
talks and visits with community helpers— 
the mailman, the fireman, the policeman, 
and the people who are engaged in launder- 
ing, dairying, breadmaking, poultry rais- 
ing, and the other commercial enterprises 
in the community. Older and more able 
learners should be permitted to range far- 
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ther afield: For them, extended stays at 
school camps and overnight study tours, as 
well as visits to nearby governmental agen- 
cies, manufacturing plants, and _public- 
works projects, are means of revealing the 
facts of and opportunities provided by the 
society they will enter as participating 
adult citizens. 

One particularly valuable opportunity 
is provided by a program recently an- 
nounced by the National Park Service. 
Park Service officials, increasingly con- 
cerned about the abuse of the country’s 
parks as they constantly become more 
crowded, decided to put together a total ex- 
perience that would show children and 
young people the causes and effects of pol- 
lution and how it can be overcome. The 
program, which is called National Environ- 
ment Education Development (NEED), is 
used in conjunction with traditional cur- 
riculum courses in science and the social 
studies, in the elementary grades and in 
high school. The basic idea is to present 
preliminary information in the school but 
then follow it up with an actual field trip 


FIGURE 6.4 
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into one of the National Parks. The pur- 
pose of the trips ranges far beyond merely 
identifying plants and animals; rather, the 
purpose is to create an attitude—to pro- 
mote an understanding of how man both 
uses and abuses nature around him. Thus 
the program seeks to help young people to 
make value judgments about their environ- 
ment and to show them what impact their 
own decisions and actions can have. In 
this case also, as the caption to Figure 6.4, 
puts it, are the desired outcomes cognitive ? 
Or do they take the form of long-range 
affective impressions ? 

The traditional concept of the class- 
room is slowly changing, however. Fortu- 
nately, there are constructive alternatives 
to traditional classroom instruction in the 
form of plans which either can bring use- 
ful community learning experiences and re- 
sources right into the classroom or which 
permit the students themselves to go out 
into the community to observe, to question, 
and to learn. More and more the classroom 
is becoming a work-planning base from 
which learners can look in many directions 


These learners are exploring part of their 
community “schoolroom.” This ‘‘aquarium’” is 
complete beyond anything that could be con- 
trived within the school, yet parts of it were 

taken indoors for further study and reporting. 
With what “subjects” does this community study 
identify? Math? Language arts? Ecology? Are the 
outcomes cognitive? Affective? How much time 
should be allowed it? When? 


FIGURE 6.5 


To whom can we go to find out about communi- 
cation through photography? What course does 
one take? The professional who makes photog- 
raphy his life work should be available to learners 
who “inquire.” When an outside expert is 

brought to the classroom, is it a “put down” to 
the teacher? This is learning through direct 
involvement! 


to gain the needed and useful experiences 
that exist in the social and physical com- 
munity at large (see Figure 6.5). 

The immediate community often pro- 
vides extremely dynamic and interesting 
real-life opportunities for learning. It is 


Community study defined 


people, p. places, | ne ings all rons them. 
It includes visiting ‘organizations, institu- 
tions, and neighborhoods or regions of the 
community ; interviewing publie officials 
and community leaders ; participating in 
community affairs and planning ; listening 
to and observing others plan and operate 
both public and ‘private enterprises ; exam- 
ining the tools, machines, reports, and vari- 
ous potter achouherments involved in the 
diverse business of the community; and 
questioning wherever and whenever the 
pupil’s curiosity is evoked. In short, com- 
munity study provides real-life opportuni. 
ties to learn by doing and to gain under- 
standing directly from the things, processes, 


the responsibility of the administrator and 
teacher alike to investigate the community, 
particularly the resources which seem most 
likely to help students gain a more clear- 
eut and fuller understanding of formal 
school experiences. 


services, and social and political activities 
that make up the stream of community 
life. 

The terms used to describe the various 
forms of community study vary widely; 
school journeys, excursions, tours, urs, visiting- 
authority programs, field trips, and hostel 
trips are but a few. However, many of 
these terms include activities not specifi- 
cally designed to inform directly about com- 
munity life, and many others are not 
directly useful in realizing the central 
work-study goals of the curriculum. For 
example, a community leader might be in- 
vited to talk at a school assembly. on a sub- 
ject that has no particular relevance to the 
specific units being studied by the pupils 
in their classrooms at that time. Many 

‘‘visiting-authority’’? and other programs 
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which involve the community at large are 
planned and carried out in connection 
with the total school—they have little or 
no articulation with individual courses of 
study. For this reason, community study 
is used in this chapter to cover only those 
excursions, field trips, ‘‘visiting-authority”’ 
programs, and other community activities 
that are implemented as integral parts of 


Inquiry through community study 


DUCATION is the search for the truth of 

life. This is done best by observing 
and analyzing life experiences in terms of 
their values and meanings, strengths and 
weaknesses, social worth or lack of it, 
and interest to the individual. From ex- 
periences with things of the community, 
teachers and pupils can attempt to discover 
many of the values by which they wish to 
live. 

This process relates closely to what has 
been referred to earlier as ‘‘inquiry 
study.’’ Inquiry is the term used to de- 
scribe the process by which the learner be- 
gins as an observer of all about him, evalu- 
ates what he sees, and, finally, selects or 
determines the values he wishes to live by. 
The implication is that the learner must 
be placed in ‘‘context’’ with life experi- 
ences if he is to respond to and understand 
them. The more concrete and therefore un- 
derstandable these experiences are, the 
more likely the learner is to respond intel- 
ligently to the concepts he perceives. Thus 
one’s study of the community can be a 
most helpful basis for ‘‘inquiry.”’ 

Community study opportunities are 
available through arrangements which 
bring either resource people or demonstra- 
tions into the school or which make it pos- 
sible for students to leave the school to 
explore and to witness certain aspects of 
the neighborhood, other cities, the next 
state, or, when feasible and desirable, for- 
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specific units of curriculum instruction. 
Toward this end, community study experi- 
ences are presented as that part of the for- 
mal school program which extends the in- 
dividual classroom into the community or 
which brings the community into the class= — 
room in order to give t. yil direct ex- 
periences with the people, places, and 
thingstheyarestudying. 8  — 


eign countries. Walking trips, bus excur- 
sions, air tours, residence in school camp- 
ing facilities, or extended study journeys 
all offer varied opportunities to learn. 

The use of community study and com- 
munity resources is a matter about which 
teachers make judgments in terms of what 
they observe to be the needs of the pupils 
for given experiences with reality. 

One teacher states: ‘‘Students pose 
countless questions which make desirable 
our community study program. It opens 
vistas through which to investigate the 
‘world’ itself. Through community study, 
learners develop enthusiasm for wanting 
to know, observing at firsthand, and for 
making judgments.’’ 


Walking trips 

In the lower grades, it is quite easy to 
arrange visits to observe nearby commu- 
nity helpers—the workers in the post office, 
fire station, police station, food store, zoo, 
arboretum, and water-supply plant, for ex- 
ample (see Figures 6.6 and 6.7). Walking 


trips can also meke it possible for pupilaite 
watch simple demonstrations of the typical 
work activi Se Sen 
ice people who travel around the local dis- 


trict. Because these people often pass 


nearby, one of them—for example, a tele- 


phone lineman—might arrange to be near 
the school at a convenient hour. (In the 


FIGURE 6.6 


Walking trips are an easy and inexpensive way to 
give school children a wide variety of direct 
experiences with their community as well as with 
the concrete bases of their abstract learning. 
What concepts are taking shape in the pupils’ 
minds as they observe the structures of a 
seedling tree at a nearby nursery? 


lower grades, the ‘‘buddy system’’—in 
which each child is paired off with a de- 
pendable fellow pupil—is one effective way 
of getting the class to a place within rea- 
sonable walking distance of the school. The 
teacher learns from experience that the best 
position for him to take is at the rear of 
the column. Experience also will reveal 
which children can be depended on to lead 
the column.) 


FIGURE 6.7 


Walking trips provide invaluable study 
experiences within the immediate vicinity 
of the school. Such opportunities are so 
obvious that they often are overlooked. Per- 
haps, also, some teachers are reluctant to be 
seen ‘‘walking around during school hours 
when we ‘ought’ to be inside working.”’ 
Whatever their cause, it is high time for 
us to overcome the inertias that have pre- 
vented us from making use of the values 


Seeing at firsthand this wild area near their 
school is an experience that can start these 
children on a quest for further information about 
ecology, leaf forms, and seasonal variations. Is 
such an inquiry related to science, social studies, 
or government? Or does it lead to an interrelated 
study experience? 
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of the immediate school environment— 
values that are available just by going 
there. Frequently, the students—teachers, 
too—are so preoccupied in getting from 
where they live to the school that they 
entirely overlook the fact that they can 
learn from the environment through which 
they pass. It certainly makes much more 
sense to ask a student to study the environ- 
ment through which he walks or moves and 
to make judgments about it than just to 
read abstract textbook descriptions of a 
similar environment. 

For example, a junior high school 
group was beginning their study of a unit 
entitled ‘‘Investigating Soil.’’ During a 
preliminary discussion, the students ex- 
pressed curiosity about the texture of earth, 
its chemical composition, the effect of heat 
and light and the seasons on the soil, and 
its fertility. The idea was developed that 
everything we are comes from the earth. 

The young people had been thumbing 
through their books when their teacher 
asked, ‘‘If you could have your choice of 
ways to find answers to our questions, what 
would you really like to do?”’ 

There was talk about library resources, 
encyclopedias, books, films. Then one stu- 
dent hazarded a very daring idea: ‘‘ Maybe 
we should go out and dig around in the 
soil—do tests on it.’’? The processes for 
getting out of the schoolroom and into 
the immediate environment had begun. 

According to an earth scientist, we 
should 


create instructional tactics and strategies 
that will enable students to use the re- 
sources of their own environment. This 
is the turning inside out of instructional 
practice. Instead of asking the student to 
respond to a textbook abstraction of his 
environment, the environmental studies 
program invites the student to invent the 
abstractions that describe what he finds 
around himself. Thus the students are 
more capable and sensitive to their 
environment. And, because they have gone 
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through the process of inventing abstrac- 
tions, the students have a deeper under- 
standing of the abstractions that thew 
heritage has provided them.* 


During such experiences in the nearby 
community pupils frequently record perti- 
nent information by using Polaroid cam- 
eras. Why shouldn’t young people today, 
who live in the midst of a technological 
revolution, develop facility in communicat- 
ing through other channels than the tra- 
ditional writing and speaking ? 

Walking trips make it possible for 
pupils themselves to watch important 
things happen, to be ‘‘there.’’ One does 
not have to go very far from the school 
grounds to see some of society’s most press- 
ing problems as they occur and affect all 
of us—air pollution, inadequate waste dis- 
posal, noise pollution, and other violations 
of our immediate environment which 
greatly diminish our pleasure in living. 
All these adverse influences (and others) 
must be studied continuously by the up- 
coming generation if any positive and 
really effective controls are to be brought 
about when they reach their voting ma- 
jority. 

It is not always necessary to embark 
on community research as an entire class 
group. Rather, those students who demon- 
strate that they are able to asume responsi- 
bility should be given opportunities to 
leave the school grounds alone or in groups 
of two or three to investigate and to report 
what they found. If a pupil is dependable 
enough to get himself from home to school, 
he should be given the opportunity—pro- 
vided that he has earned it—to carry on 
investigations which, because of their im- 
portance, make it desirable for him to ven- 
ture out into the community during school 
hours. (Needless to say, parental and ad- 
ministrative support for such activities 
must be secured. ) 


4 Environmental Studies, September 1, 1970, p. 1. 


Field study 


Field study usually involves automobile or 


bus trips to outlying areas—truck farms, 
dairies, sewage disposal plants, automobile 
wreckage yards, arboretums, television sta- 
tions, banks, meat-packing plants, food 
preparation industries, water-supply facili- 
ties, the town hall, the legislature, meetings 
of the city council, traffic control courts, or 
other agencies that affect the welfare of the 
community. 

When the social studies class was in- 
vestigating transportation developments, 
this question came up: What will happen, 
during the next 10 years, to the eight mil- 
lion automobiles manufactured each year? 
The question was related to the fact that 
one student had brought to class a news- 
paper article describing the cost of re- 
moving junk automobiles from the streets 
of the community—a matter of 30 dollars 
each. 


FIGURE 6.8 
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‘““Aren’t auomobiles worth something 
—even as junk?’’ one student inquired. 

‘“People ought to find some use for all 
the steel and metal in an automobile,’’ 
another ventured. 

Several students volunteered to search 
for answers in the community. As they did 
so, other questions occurred to them: What 
is the relationship of automobile exhaust 
to air pollution? What is the relationship 
of automobile taxes to highway building ? 
Visits were made to local automobile dis- 
tributors to find out what was being done 
about “‘cleaning up’’ the exhaust. As stu- 
dents dug deeper into each topic, more 
areas for investigation emerged, among 
them traffic problems, parking problems, 
increasing auto license rates, congestion on 
the freeways during rush hours, the costs 
involved in building new freeways and 
multilevel intersections, and the rate struc- 
ture of driver insurance for young people. 


These students are questioning a traffic court 
judge at the end of a session. They have listened 
to testimony by drunk drivers, “junkies,” 
speeders, and the just plain careless. What is 

the relationship of such an experience to text 
source accounts? 


Information was brought to school in vari- 
ous forms: borrowed 16mm motion piec- 
ture films on traffic safety; Polaroid snap- 
shots taken by committee members of traf- 
fic jams, pedestrians struggling to get 
through street intersections, dozens of 
junked automobiles parked in the weeds of 
a lot next to the school grounds; verbal re- 
ports on arrangements made with a high- 
way patrolman and the school’s driver- 
training director to meet with the group 
for a ‘‘rap’’ session on ‘‘teen-agers on 
wheels’’ (see Figure 6.8). 

That learners generate great enthusi- 
asm for acquiring information by visiting 
community resources is evident. Students 
achieve the thrill of discovery when they 
witness things for themselves, gain under- 
standings from realities that they see ac- 
tually exist, and set out to explore on their 
own. This kind of opportunity results in 
direct involyement in information acquisi- 
tion. No intermediary steps need be fought 
through; rather, the learner is placed in 
direct confrontation with the living facts 
as they occur in real-life situations—with 
the persons who serve, with the processes, 
and with the problems that affect the life 
of the community. 

As will be described later in this chap- 
ter, many communities have studied care- 
fully the opportunities presented by field 
study learning. On the basis of such studies, 
authorized lists of community study situa- 
tions are published for the use of teachers 
at work in the various curriculum areas. 


Visits by resource persons 
Visits a resource persons are a valuable 


means 0 ‘of bringing demonstrations a and spe- 


clalized in ation _into the classroom, 


hac te er authorities — may may bere: 
eruited from among parents of school pu- 
pils, friends of the “school, and representa- 
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tives of banking, communications, govern- 
mental, transportation, and local industrial 
groups. Resource persons can usually con- 
duct demonstrations and supply answers 
that go beyond the teacher’s more gen- 
eralized fund of information. For example, 
as a group of eighth-grade children con- 
tinued their study of the state in which 
they lived, they developed many questions 
about the nature of the land and about the 
manner in which it was utilized within 
their own community and the area adjacent 
to it. As their search continued, the pupils 
learned that the local farm-management 
director, the high school geography teacher, 
and the state aeronautics commission’s ed- 
ucational officer were willing to visit the 
classroom. The men were invited to meet 
with the pupils, and the ensuing class dis- 
cussion resulted in a walking trip over the 
terrain, further library study, and an aerial 
field trip—all planned by the pupils them- 
selves. 


Special learning trips ¥ 
Special learning trips include as wide a 
variety of creative situations as the facili- 
ties of the school district will permit and 
the inventive imagination of the staff ca 
encourage. 

Special learning trips include those 
organized around facilities maintained for 
the purpose by the school district itself. 
The Milwaukee public school system, for 
example—which encourages teachers to 
participate with their students in a care- 
fully organized wide range of community 
study experiences—owns a forest on the 
outskirts of the city. Teachers of kinder- 
garten through twelfth grade schedule trips 
to this ‘‘outdoor school’’ for the study of 
nature, ecology, and related biological sci- 
ences. In the school forest is ‘‘the cabin in 
the woods,’’ which contains a classroom 
where class sessions are held. There special- 
ists, teachers, and students study specimens 
gathered right in the woods. The Mil- 


waukee public schools also use the Uni- 
versity of Wisconsin’s Camp Upham Woods 
about 100 miles from the city. After careful 
planning and preparation by teachers and 
students, about 70 students at a time are 
taken to this 300-acre wooded tract on the 
bank of a river. During each encampment, 
which lasts for three days or more, teachers 
and staff members lead the children in 
firsthand nature and conservation study, 
outdoor activities, arts and crafts, and 
cooperative living (see Figure 6.9). On 
their return to school, the children engage 
in many activities directly related to their 
camping experiences. Other ‘‘outdoor 
schools’’ have been established by school 
districts across the United States, for ex- 
ample, near Racine, Wisconsin, San Diego, 
California, and Olympia, Washington (see 
Figure 6.10). Similarly, many school sys- 
tems are establishing ‘‘outdoor laborato- 
ries’’ on or near school sites for the study 
of various scientific and ecological charac- 
teristics of the local region (see Chapter 4, 
pages 162-163 and 169-175). 

In Milwaukee, community study also 
is emphasized. The public schools issue a 
list, revised each year, of available and ap- 
propriate facilities around which teachers 
can organize community study programs 
and trips. These include art museums, zoos, 
the air museum, hospitals, government 
agencies, local business and service organi- 
zations, and the state capital. When trans- 
portation is needed, the school buses are 
used. The board of school directors encour- 
ages the ‘‘regular’’ teachers to carry out 
the instructional program cooperatively 
with staff specialists. In all cases, the learn- 
ing experiences are regarded as carefully 
organized opportunities for staff and stu- 
dents to work closely together. The ex peri- 
ences culminate in the development of 
learner-created inventive projects and re- 
lated reports (see Figure 6.11). 

More ambitious planning is necessary 
when a student group travels farther 


FIGURE 6.9 


This map of Camp Upham Woods is used by 
Milwaukee students and teachers as they 

prepare for their days of living and study at the 
camp. About 120 people are housed in the six 
cabins (Ihlenfeldt, Varney, Craig, Bible, Bewick, 
Ranger Mac), which contain double-decker 
bunks. 


abroad to examine a more remote environ- 
ment. One such community study experl- 
ence was organized by a group of Teacher 
Corps students at work on the Leeward 
coast of Oahu, Hawaii. 

‘“Why not,’’ several of the teachers 
reasoned, ‘‘make a study of useful experi- 
ences available here on the Waianae 
coast?’’ As the program evolved, several 
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teachers and their pupils began by taking 
walking trips along the shore and up into 
the beautiful, arid western slopes of the 
Waianae mountain range. They talked to 
““old-timers,’’ asking them about their cul- 
tural history—the economic and sociological 
beginnings of the small shore communities 
where they had been born and still lived. 
Their curiosity grew and expanded out- 


ward like the concentric rings formed in 
water when a stone is tossed in. 

As the students expressed their wider 
and wider curiosity, they asked more and 
more questions. ‘‘What about the irriga- 
tion canals under and through the Waianae 
mountains?’ ‘‘Do other people build ¢a- 
nals like these to bring life-giving water to 
their fields?’’ 
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FIGURE 6.10 


Olympia, Washington, students spend a portion 

of their fall or spring semester at the ‘‘outdoor 
school” under the direction of their regular 
teachers and the “outdoor staff.” These pictures 
show some of them collecting specimens and 
analyzing soil. What advantageous opportunities 
does such a program give learners? 


They discovered a Hawaiian heiau—an 
ancient place of worship where the first 
Hawaiians set up their altars. Then the 
question was: ‘‘Have other people devel- 
oped religious ceremonies and places like 
these ?’’ They discovered worn-down and 
abandoned railroad tracks and found that 
they had conflicting ideas about the ex- 
planation. Was it the automobile? The 
question that naturally followed was: ‘‘Do 
other people change their forms of trans- 
portation and communication ? Why?”’ 

The children found some partial an- 
swers shortly afterwards during a study of 


the civilization of the Navajo Indians. But 
the number of their questions increased, 
and they became very curious about the 
Navajos and their way of life. All of these 
questions, which were stimulated by the 
children themselves, rekindled in the mind 
of one of their teachers an idea that had 
long laim dormant. This teacher had a 
friend and colleague who was teaching 
at a Navajo reservation in Arizona. Car- 
rying out his idea, the teacher asked the 
children, ‘‘Why not go to the mainland to 
see, learn, and find answers?’’ As he ex- 
pected, their initial astonishment at the 
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FIGURE 6.11 


Milwaukee public school students are given 
many extraclassroom learning experiences. 

(a) Children engage in actual conservation as 
they plant tree seedlings in a state park. (b) Two 
high school students try out information learned 
in marketing classes in a school-related appren- 
ticeship program. (c) What kinds of behavior 
responses do you think took place among these 
elementary-grade children after a series of 
planetarium demonstrations? What parallel ex- 
periences would be valuable for the pupils with 
whom you work? 
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idea of so long a trip was followed immedi- 
ately by a flood of enthusiastic comments. 
Caught up in the spirit of adventure, some 
of the children carried it further. ‘‘ Why 
couldn’t some of those mainlanders visit 
us here in Hawaii?’’ one asked. Others 
chimed in, “‘They must be curious about a 
lot of things, just as we are.”’ 

So it was that teachers and pupils met 
with local school authorities to gain sanc- 
tion for their creative and innovative dual 
plan. The cost of their own trip at first 
seemed to be an insurmountable barrier, 
but (as was mentioned in Chapter 2) money 
was made available through the work of 
the children themselves and through local 
business people, parents, other members of 
the community, and one local newspaper. 
(Such educational activities are, of course, 
the rightful responsibility of authorized 
educational agencies. Fortunately, there is 
evidence that such innovations are increas- 
ingly being financed directly by school 
district authorities who recognize the worth 
of such learning opportunities. ) 

Thus in the spring of 1970, several 
teachers and parents accompanied 20 Ha- 
wailan schoolchildren as they traveled by 
air to the West Coast to begin a journey 
of discovery which took them to several 
cities, the Grand Canyon, and, for their 
longest stop, the largest American Navajo 
Indian reservation. While there, they lived 
with the families of their newly met Indian 
age-mates. Two weeks later, they were vis- 
ited by 24 Navajo children who experi- 
enced, for the first time, life and living 
in Hawaii (see Figure 6.12). In this way 
the newly acquainted Navajo and Hawaiian 
students completed the exchange experi- 
ence by living, exploring, and discovering 
together. 

Such extended school journeys are 
gaining wide use; they are possible when- 
ever pupils, teachers, parents, and adminis- 
trators work cooperatively in planning 
them and carrying out the plans. To give 
another example, the principal of the Ox- 
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hey School in a suburb of London describes 
their successful plan as follows : 


One of our most profitable expanded edu- 
cational opportunities occurs when, after 
intenswe planning by students and teach- 
ers, 90 of our upper-grade children embark 
from Heathrow Airport for an extended 
tour of Central Europe. Our longest stop ts 
in Austria, where the children, by previous 
arrangement, have the opportunity of 
living with other children of their own 

age and, of course, within the family 
groups. While abroad, the children explore 
the places and processes, visit people, and 
respond with enthusiasm and excitement 
to what they see and learn about. To what 
better use can modern transportation and 
communication facilities be put than to 
further the education of the young? 


Representative of similar tours in the 
United States is the annual exchange con- 
ducted by the Lessenger Elementary School 
in the small city of Madison Heights, Mich- 
igan. The members of the fourth grade en- 
gage in a kind of exchange learning prob- 
lem with other fourth-grade children in 
Three Rivers, Michigan, a rural commu- 
nity about 150 miles southwest of Madison 
Heights. During a three- to four-day period 
of the spring semester, each group of stu- 
dents culminates weeks of preliminary 
planning, letter writing, and discussion 
by traveling by train and bus to visit their 
‘‘fourth-erade friends’’ of the other com- 
munity. The initiative taken by the Madison 
Heights and Three Rivers schoolchildren 
includes responsibility for planning the ex- 
perience, arranging for transportation, stat- 
ing their preferences about what they would 
like to see, learn, and understand, and 
most important, the responsibility for using 
their new-found information in some in- 
dividually creative or inventive ways on 
their return. (The details of the actual 
steps accomplished during planning, visit- 
ing, learning, and responding are discussed 
more completely on pages 256-258. ) 


FIGURE 6.12 


—————————— 


(a) When these Hawaiian youngsters “tried out” 
living in Arizona on a Navajo Indian reservation, 
they had the unexpected bonus of the first snow 
they had ever seen. (b) These are two of the 
Navajo children as they arrived in Hawaii shortly 
afterwards to return the visit to their new 
Hawaiian friends. Amazed discovery was the key 
to the adventure in learning for both groups. Do 
you hope you can arrange similar adventures 
for children in your own role as a teacher? 


To give a final illustration, as upper 
grades or high school students complete 
their work in such subjects as American 
Government, Problems of Democracy, or 
United States History, they annually join 
thousands of others on extended visits to 


their nation’s capital. On a recent visit to 
Washington near the end of the Spring se- 
mester, one of the authors found his own 
hotel reservation preempted by eight high 
school boys who had converted the room 
into a temporary dormitory. The city’s ho- 
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tels had literally been taken over by thou- 
sands of high school students and their 
teachers. Available parking areas were 
jammed with school buses identified by 
their banners, many of which bore the 
names of communities as far as 2,000 miles 
away. Other high school student groups 
visit the nation’s capital by train and 
plane. Needless to say, such study trips 
are costly; they also present certain risks 
to schools. They are accomplished success- 
fully, however, as the result of careful plan- 
ning and organization of the type that will 
be described later. 


Research surveys 
Research surveys are a highly valuable kind 


community leaders in their_normal work 
settings. This form of community study is 
usually engaged in by selected groups or by 
individual students who have given evi- 
dence of their ability to handle such op- 
portunities. Gifted pupils, in particular, 
benefit from the opportunity to ask profes- 
sionals questions about taxation, law, trans- 
portation, communications, art, literature, 
housing, and job opportunities. 

To gain the most from a community 
survey or professional interview, the stu- 
dents must prepare carefully. They should 
discuss what they have read, formulate 
well-thought-out key questions and, with 
their teacher, list the names of authorities 
who they feel could best answer these ques- 
tions. It is desirable to have the pupils write 
letters in advance asking each of these 
people for a date and hour that would be 
acceptable ; when given ample time to sched- 
ule the interview, scientists, authors, judi- 
cial officials, and administrative depart- 
ment heads are more likely to participate. 

Personal interviews with these leaders 
become more difficult as distance increases, 
and the cost of transportation usually makes 


FIGURE 6.13 


Two-way communication between students and 
an authority can be provided as a telelecture. 

(a) Audio telelectures are very effective and now 
can be arranged quite economically by using 

this newly developed portable conference tele- 
phone. The set, which can be plugged into any 
standard jack, is a telephone with a loudspeaker 
built in and two remote microphones added. The 
telephone is used to contact the speaker; then, 
using the microphones in turn, any or all students 
in the room can question him, and all hear his 
amplified replies. The teacher or a student 
moderator can control the microphones. Here 
high school students seeking vocational guid- 
ance are interviewing a local businessman, 
speaking from his downtown office. (b) In a New 
York State elementary school, telelectures are 
used successfully to stimulate greater interest in 
reading. Here a pupil using one of the micro- 
phones questions Jay Williams, author of a 
popular series of books for fourth- and fifth- 
graders. The author speaks to the pupils from his 
home in London. Thus this device takes on life 
when it is incorporated into the creative and 
inventive thinking of teachers and students. 
These students have discovered how easy it is to 
reach out into the community—or across the 
ocean—as they seek contemporary information 
that vitally interests them. How would you use 
this equipment in your own teaching? (c) When 
a video telelecture can be arranged, closed- 
circuit television adds an extra dimension— 
students can see the speaker as he answers their 
questions. 


some of these experiences prohibitive. 
One unique way of solving this problem 
has been worked out at Stephens College, 
Missouri, where long-distance speaker- 
phone interviews are carried on. When the 
teacher and members of the class decide it 
is profitable to seek information of an ex- 
pert thousands of miles away, a group- 
telephone interview may be arranged. Often 
in speaker-phone interviews the entire 40- 
minute class period is devoted to the inter- 
view. Depending on the distance involved, 
interviews of from 30 to 40 minutes range 
from $6.50 to $15.60 each. In view of the 
fact that these calls make possible authori- 
tative answers to specific questions, the 
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preparation of which may have taken weeks 
of thoughtful effort, this cost is small (see 
Figure 6.13). 

This kind of research survey can be 
done entirely by letter, of course, but at 
the expense of the give-and-take that nor- 
mally characterizes conversation. A long- 
distance speaker-phone interview is much 
more spontaneous; it is personal rather 
than impersonal, and results in more infor- 
mation. Z 

The results of speaker-phone interviews 
are impressive. In one case, students did 
more outside reading on the topics of the 
field studied and there was a 10 percent in- 
crease in enrollments in advanced courses in 


the same field. Further, participating stu- 
dents showed increased skill in asking ques- 
tions and in directing inquiry toward perti- 
nent ends.° Research community surveys 
also often have far-reaching effects. In 
Wisconsin, for example, a high school 
group actually initated a community hous- 
ing project. In New York, action begun by 
a similar group led to a slum-clearance 
project. What better way is there of in- 
itiating pupils into their future role of re- 
sponsible citizens ? 


5 Harold Rubin, ‘‘Telephone Network Courses, ’’ 
Educational Screen and Audio Visual Guide, 
March 1964, 
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Planning community study experiences 


s is the case with all school affairs, the 
A responsibility for planning commu- 
nity study learning experiences should in- 
volve cooperative interaction by the school 
board, the local school administrators, the 
teaching staff, interested parents, repre- 
sentatives of the community, and the pu- 
pils themselves. The role of the school board 
1S extremely important. In the examples 
described in this chapter, the se school board 
has definitely placed its stamp 0} of f approval 
omni cedy learning activities. 
With such assurance, school administrators, 
the teaching staff, and the pupils are free 
to proceed in developing the details they 
wish to pursue. Backed by such approval, 
the teacher may help initiate or support 
ideas that are then developed by members 
of his class and interested parents. With 
the knowledge that the school administrator 
approves and sanctions such activity, great 
creativity may be achieved. 

Parent groups have a definite responsi- 
bility in considering and supporting the 
use of community study. In Manhasset, New 
York, a committee of interested parents 
and teachers set about to survey Manhas- 
set’s resources—its people and their specific 
skills and knowledges. In other words, this 
committee sought to discover the true 
wealth of the community in terms of the 
people in it. The committee began by in- 
terviewing professional and business people 
to discover what specific skills and abilities 
they had which would enrich learning situ- 
ations in the classroom. This information 
was then catalogued for reference by in- 
terested teachers. In this way, the com- 
mittee discovered, for example, that a 
very able lawyer could be available when 
the social studies class was investigating 
personal rights and the techniques and 
procedures an court action, A nurseryman 
who had developed certain grafting tech- 
niques would explain them to general S¢i- 
ence students. A ceramist was willing to 


explain and demonstrate glazing techniques 
to the art class. A music-shop proprietor 
who was also a skilled cello player was will- 
ing to help the members of the cello section 
of the school orchestra. 

The Winnetka, Illinois, public schools 
long have had a committee of parents avail- 
able to student groups that seek the advice 
of professional persons skilled in various 
life activities and pursuits. The Beloit, 
Wisconsin, public schools have a schedule of 
‘““community days’’ during which commit- 
tees of teachers are invited by various local 
service organizations and businesses to visit, 
to explore, and to judge the relationship of 
these kinds of experiences to student-or- 
ganized searches for information. Appro- 
priate opportunities for community study ~ 
are later arranged for students. As already 
mentioned, the Milwaukee public schools an- 
nually produce a revised list of community 
study experiences sanctioned by school au- 
thorities for use by teachers and student 
groups. 

As a teacher considers the use of com- 
munity study learning experiences, he 
should reexamine the existing authorized 
community study manuals produced by his 
own school district. If there are no manuals 
or lists, the teacher’s own estimate of how 
the needs of his learner group ean best be 
served by community study should become 
the basis for requests to the principal or 
subject supervisor that given community 
experiences be provided. 


Pupil-teacher planning for community study 

Because the modern world environment 
is so complex, the teacher can no longer 
consider himself able to contrive, within 
the classroom, all of the learning experi- 
ences judged to expedite the progress 
of learners toward the achievement of 
their goals. Rather, the role of the teacher 
is to exercise his skill as the arranger of 


an interesting and effective total learning 
environment—and, when desirable, to in- 
clude within this environment community- 
wide learning situations. 

With community study, as with all 
good learning activities, specific planning 
should reflect the thinking of both learners 
and teachers. The basic question that must 
constantly be kept in mind is this: Is the 
community resource learning experience in 
itself the best means by which the learner 
may acquire desirable and needed under- 
standings, skills, and conceptualizations ? 
If the question cannot be answered posi- 
tively in relation to a community study ex- 
perience, then the experience may become 
little more than a ‘‘stunt.’’ 

Just as the pilot of a jet aircraft has 
disciplined himself to carry on a rigorous 
preflight inspection and analysis of the 
conditions which should be present to make 
his flight successful, so should the teacher 
precheck to make sure that all systems are 
‘““go’’ before he leads children into a com- 
munity resource learning experience. 

The selection of a desired community 
study experience, as such, should be the 
business of both teacher and pupils. In 
addition, the learners should become in- 
volved during succeeding stages of plan- 
ning: decisions on the goals and objectives 
of the experience; discussion of techniques 
for carrying on observation during the ex- 
perience ; and, most important, anticipation 
of the kinds of creative response and in- 
ventive use to which learners will put their 
new-found information when the expert- 
ence has been accomplished (see Figure 
6.14). 

As one attempts to apply the meaning 
of Figure 6.14 to one’s own instructional 
planning, the obvious initial beginning 
steps have to do with understanding what 
the learner group already knows about the 
given subject, what, in addition, they are 
curious to know about, and by what means 
one is best able to “‘find out.’’ At this point, 
the comparative value of other learning 
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experiences—films, filmstrips, prerecorded 
tapes, research in print materials, and so 
forth—should be considered in terms of 
where they promise to yield effective out- 
comes and thus which ones should be em- 
ployed as related experiences, and when. 

Without a plan, few learning experi- 
ences are successful, Thus preliminary dis- 
cussion of what information is known and 
what answers are-being sought should be 
carried on with maximum learner _partici- 

tion_and initiative. Mechanical arrange- 
ments should be carefully thought out in 
advance—the setting of dates, the means of 
transportation, the determination of budget 
needs and resources, and, finally, safety 
precautions to be observed. 

During the actual participation in the 
study situation, observing and recording 
are most important. Usually, community 
learning experiences confront students as 
a “kaleidoscopic view’’; accordingly, the 
observing must be anticipated carefully as 
well as recorded. Taking notes is one way; 
asking questions and recording them and 
their answers on portable audiotape re- 
corders is another. Alternatives include 
acquiring from appropriate officers or other 
people associated with the business, firm, 
or institution available descriptive charts, 
brochures, or reports. Wherever possible, 
visual recording—taking pictures along 
the way with a simple camera—is a highly 
reliable means of recapturing important 
but often fleeting impressions. 

The final goal, of course, is learner re- 
sponse—that period in the study sequence 
where the student is expected to arrange 
the information he now understands and 


the concepts he has gained—to arrange 


these in some form which expresses his own 
creative and insightful grasp of the infor- 


mation and, at the same time, becomes an 


understandable explanation to others.This 
leads directly into the next step, evalua- 
tion, which must be based primarily on the 


degree to which learners have responded 
and the manner-in—which their responses 


FIGURE 6.14 


Pupil-teacher planning for learning through 
community study. 
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communicate what they themselves have 


learned, created, or arranged for their own 


use or for the use of others,, Three examples 
of how these processes actually work in the 
stream of ongoing classroom instruction are 
now presented. 

The fourth-grade students of the Les- 
senger Elementary School in Madison 
Heights, a suburb of Detroit, were con- 
fronted with the task of discovering how 
the people of Michigan lived, worked, and 
enjoyed the results of their labor. The 
broad curriculum plan for the community 
study outlined the general task. It was, 
however, up to the students and the teach- 
ers to select the learning experiences 
through which they would carry on their 
simple research and study and arrive at 
conclusions which would have meaning to 


them now and in later life. First the usual 
learning materials of the school were ex- 
amined and discussed—books, government 
pubheations, films on the state’s resources 
and activities, sets of pictures, and so forth. 

Then one student volunteered a sug- 
gestion: ‘‘In the summer, my parents take 
the family up into northern Michigan. We 
visit friends, take walks through the forest, 
go fishing in the streams, visit the eran- 
berry farmers, even watch wild rice being 
gathered—we always see so many things 
and do so many things. Can’t we make 
arrangements to see more of our state, even 
though we’re in school?’’ Many other chil- 
dren enthusiastically agreed. And so_ it 
was planned to select a community where 
a few people were already known to sev- 
eral of the pupils and to arrange for a 
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field trip which would become an integral 
part of the students’ study of Michigan. 
By actually going there and living in the 
community, not for just an overnight visit, 
but for a week—if this could be arranged 
—the students would have time to ‘‘see,’’ 
ask questions, explore, and discover an- 
swers to things they were curious about: 
how friends lived, played, and did chores, 
how farming and the government of the 
community were carried on, what the main 
industry was, what people did in their 
spare time, and so on. After some discus- 
sion, it turned out that a number of the 
children had friends or relatives in Three 
Rivers, a rural community about 150 miles 
to the southwest. Thus it was decided that 
this should be the place to explore. 

Known skills were called on during the 
process of preparation: Letters were writ- 
ten to fourth-grade students at the Three 
Rivers school, letters that included ques- 
tions about how lodging, food, and trans- 
portation could be arranged. Here was a 
real-life situation in which writing and lan- 
guage arts skills were being utilized to 
solve needs felt by the pupils themselves. 
Pupils arranged, completely, the details of 
transportation by school bus and train. 
They read schedules, collected money, and 
purchased the tickets. Housing was solved 
by offering to exchange with Three Rivers 
students, who were invited to return the 
visit later. Thus the Madison Heights chil- 
dren would be guests in Three Rivers 
homes, and when the Three Rivers children 
came, they would stay in Madison Heights 
homes. All this had the approval of parents 
and school authorities, of course. Arrange- 
ments were also made for food and enter- 
tainment during the week’s visit. 

Now the students could concentrate on 
the real purpose of the study trip, that is, 
by direct observation to discover the an- 
swers to the questions they had previously 
worked out, questions which were actually 
the learning objectives. At Three Rivers 
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the activities of the community were dis- 
covered by visiting the small business estab- 
lishments; observing and interacting with 
routine farm activities, which gave students 
direct experiences with dairy herds, domes- 
tic animals, rotating crop procedures, har- 
vesting and processing grain for storage or 
sale; visiting local industries—the cheese 
plant, the dairy, the lumber mill; visiting 
forests and recreational areas—streams, 
lakes, and winter sports facilities. 

When the Three River students came 
for their visit in the metropolitan Detroit 
area, they toured museums, went through 
customs on a visit to Canada, toured the 
airport, saw the assembly line of an auto- 
mobile plant, and visited other manufac- 
turing plants (see Figure 6.15). 

During both visits, school-planned pro- 
grams projected far into the late afternoon 
and evening hours as discussions went on 
within the family groups about what the 
children had seen, what understandings 
had been gained, and what use they would 
make later of their new discoveries. Dur- 
ing the experiences, several types of infor- 
mation-recording constantly went on. Ideas 
were recorded on tape and photographed 
with Instamatic and Polaroid cameras; 
notes were taken; descriptive pamphlets, 
color postcards, and printed diagrams and 
explanations were gathered together until 
suitcases were needed to carry back all the 
information. 

Back in their respective classrooms, 
discussion of plans soon turned into the 
formulation of more group and individual 
projects through which information could 
be reported, not only through the medium 
of a classroom exhibition of information, 
but also as short editorial stories, a class- 
room newspaper which carried accounts of 
their experiences, a display of pictures 
taken during the tour and organized into 
a filmstrip story, and, along with it, ex- 
planations written and later recorded by 
the students. Displays of interesting ma- 


FIGURE 6.15 


Pupils from two Michigan communities exchange 
week-long visits to obServe—and learn. Touch- 
ing is essential to full perception, whether 

(a) city-dwellers are learning about a horse on 

a farm or (b) rural children are learning about 
mosaic religious art in a museum. Is such an 
exchange a “‘‘stunt” or a carefully planned and 
innovative learning experience? 


terials picked up along the way were ar- 
ranged in the classroom, and other pupils 
were invited to come in to see them. The 
worth of the activity is summarized as 
follows by Vera Bennett, principal of the 
Lessenger Elementary School: 


What did the children do with all of their 
information? Many language arts experi- 
ences have resulted. Letters were written 

to all persons responsible for participating 
im the arrangements and accomplishments 
of the trip. In addition, the students write 
creative stories which they bind and place 
in a learning center—a learning center 
which is growing so rapidly and expanding 


so continuously that we live in it daily. 


Another example illustrates the very 
worthwhile student involvement that ean 
occur in the latter stages of a community 
resource project. Like their mainland 
counterparts, many students in the Hono- 
lulu public schools arrange a visit to a 
newspaper during their study of modern 
communication developments. Before such 
a trip, students are asked to describe what 
they already know about newspapers and 
how and why they are produced, but, more 
important, they are asked to describe what 
they are curious to know more about. As 
always, the teacher enters into this stage 
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of the planning by offering some possibly 
more sophisticated purposes and goals of 
his own. 

After their firsthand study of the 
newspaper, one group of students on their 
return to their classrooms developed some 
rather remarkable innovative uses for their 
new-found information. For example, they 
tied in their experiences with television 
and with reading (see Figure 6.16). Such 
experiences with a local newspaper often 
lead to a desirable long-range result : many 
students begin to develop a lifelong habit 


FIGURE 6.16 
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—the careful and intelligent study of the 
newspaper as a main source of socially use- 
ful information. 

A third example comes from the Port- 
land Community College in Oregon. Here, 
under the leadership of Amo De Bernardis, 
the president, the school activities are or- 
ganized as an integral part of the commu- 
nity itself. As the result of years of coopera- 
tive planning by teachers, the administra- 
tion of the college, and representatives of 
local labor unions, business organizations, 
and service agencies, the curriculum of 


Teachers and pupils create very inventive ways 
to use information resulting from their visit to a 
newspaper plant and their continuing study of 
newspapers. (a) One group describes their 
experiences on a local television hour. (b) This 
primary grader, with his teacher’s help, improves 
his reading skills by responding to headlines 
drawn from his favorite sport. Can you parallel 
such activities? 


FIGURE 6,17 


These students at the Portland Community 
College combine classroom study with on-the-job 
experience as (a) carpenter’s apprentice, (b) 
dental assistant, (c) baker’s apprentice. These 
students divide their time between school and 

the community, continuing their community 
activities as long as the experiences are relevant 
to them and their performance is acceptable. Do 
you accept these criteria as a basis for evalua- 
tion of community-related study? 


PLATE 4.3 


Natural colors are important in the study of 
anatomy, as is clear in this remarkable model of 
the human heart in the Museum of Science and 
Industry in Chicago. People become truly 
involved in the exhibit—they walk right into the 

é valves function, and hear 


model, see 


PLATE 5.1 


These display demonstrations of the water cycle 
and the more complex photosynthesis and 
respiration processes of plants illustrate one 
value of the feltboard—it enables color symbols 
to be rearranged quickly during classroom dis- 
cussion. A hook-and-loop board was used to 
display the heavier components of the hydrogen- 
helium display. 
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PLATE 5.3 


Examine these five study displays carefully. To 
what extent do they observe good principles of 
layout, content selection, and color use? 


STOP GUESSING 


ASK THE DAISIES 
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PLATE 5.4 


The display of flat materials, fabrics, leaves, and 
other small specimens is enhanced by artistic 
arrangements such as these and also by the 

use of panels in various positions. 
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age r ; e . - oS. These are two motivational study displays. Note 
Neen that the wall part of the spider display leads the 
viewer to immediate sources of further knowl- 
edge—books and specimens (also shown in the 


detailed picture). Do these displays motivate and 
also accomplish their teaching objectives? How? 


the school encompasses two kinds of 
opportunities: students are on the campus 
during specific organized class sessions, but 
also in every possible way they participate 
in activities in the community which bear 
a direct relationship to their immediate 
goals for life involvement. The administra- 
tors of this school believe that no student 
should be required or asked to participate 
in either an on-campus or a community- 
related activity if he does not find, within 
that experience, complete relevance in 
terms of his own interests, future voca- 
tional and social goals, and feelings of sat- 
isfaction (see Figure 6.17). 

A final example of the integration of 
community study with classroom study 
comes from Madison, Wisconsin. For many 
years, teachers and administrators there 
have developed widely used community 
study opportunities. What makes this pro- 
gram particularly worthy of note, however, 
is its recent expansion. In 1970 the school 
system set up a unique center for the de- 
velopment and distribution of original local 
materials. The result has been the produc- 
tion of a number of interesting filmstrips 
accompanied by guidebooks and slide re- 
source sets accompanied by narrative 
scripts. Examples of the filmstrips that 
show their wide range are: A Citizen’s Role 
in City Government, Legends of Lake Men- 
dota, Madison’s Food Industries, Geology 
of Wisconsin, Lake Pollution in the Yahara 
Watershed, Cherokee Marsh—A Wetland 
To Cherish. Such a program might well be 
examined and emulated by other school dis- 
tricts (all of the materials are available for 
purchase or loan).® 


6 Information on this project, initially funded in 
part under ESEA Title III, and the materials may 
be secured from: Supervisor, Local Materials 
Office, Madison Publie Schools, 545 West Dayton 
Street, Madison, Wisconsin 53703. A study of the 
project entitled Local Materials Project: An 
Evaluation and Description, 1971, is available 
from the same source. 
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Similar daring plans are being carried 
out across the nation, particularly in high 
schools and community colleges. The as- 
sumption is clear that unless community- 
related learning participated in by the stu- 
dent is evaluated by him as being socially 
useful and individually relevant, further 
changes in the development of his own pro- 
gram must be made. One has but to attend 
teachers’ meetings and committee meetings 
to sense the objectiveness and the reality of 
this kind of planning. 

While these questions may seem to be 
very inclusive, it should be recalled that the 
goal of all study experiences is to involve 
students at all stages of the process: dur- 
ing planning, during the experience itself, 
and certainly at the conclusion, when the 
final and most important step of the learn- 
ing process is undertaken—learner involve- 
ment through creating or inventing ways 
of interpreting, using, or rearranging the 
new information learned. Such behaviors 
must be sufficiently observable so that 
teachers and pupils can evaluate their 
worth. 

Community study is not alone in 
achieving such results. Nevertheless, when 
such study situations are employed, great 
good can be achieved by observing as many 
as are appropriate of the tried and tested 
teaching considerations included in this 
evaluation inventory. 


Liability during community study 

The community—acting through its school- 
board —_representatives—should decide 
whether community study opportunities 
are to be provided. School boards and school 
administrators have the responsibility of 
establishing policies concerning community 
study, Similarly, the classroom teacher has 
the responsibility of planning for the com- 
munity study situations with the same 
care he uses in his day-to-day classroom 
teaching. 


Yet teachers may have questions about 
their personal liability for accidents or in- 
juries to pupils while participating in com- 
munity study situations. Some of these 
questions may be answered if the classroom 
teacher first understands which responsibil- 
ities fall within his own professional baili- 
wick. The following are the respective re- 
sponsibilities which school boards, school 
administrators, and classroom teachers have 
in connection with community study ex- 
periences : 

‘+The school board should acknowl- 
edge community study as a desirable en- 
richment experience and an integral part 
of the school’s regular program. 

\2-The principal should make the 
board’s policy known to the teachers. 

43-The school board should provide 
liability insurance for the teaching staff. In 
Wisconsin, for example, and in many other 
states, school boards are legally authorized 
to expend public money for this purpose. 

‘4, The teacher and principal should 
plan community-resource activities which 
will help to accomplish goals of existing 
curriculum plans. Such activities should 
not be confused with festivals, holiday ex- 
cursions, and other recreational out-of-class 
activities. 

5. The teacher, with the guidance of 
the principal, should arrange transporta- 
tion via school bus or other bonded carriers 
which are required by law to carry liability 
insurance, 

(6; Teachers should never assume re- 
sponsibility for conducting pupils through 
a plant or industry themselves, but should 
arrange to have the management supply a 
guide. As soon as the tour is ended, the 
teacher should have the pupils return to 
school immediately, again by properly in- 
sured carriers. 

\T. The use of the parental permission 
form (see Figure 6.18) informs the parent 
that community-resource experiences that 
take pupils out of the classroom are an ac- 


FIGURE 6.18 


EERE 


Parental permission form for student participa- 
tion in community study situations. 


knowledged part of the school program. 
Nevertheless, parents must be given the 
option, as the form does, to refuse to allow 
their children to participate in this kind of 
activity, if they wish. But the granting of 
parental permission does not absolve the 
teacher who takes his class out into the com- 
munity from exercising the same reasonable 
care he is expected to exercise in the class- 
room. 

The teacher and the school who follow 
these suggestions will proceed with con- 
fidence and enthusiasm toward achieving 
valuable school and community relation- 
ships. 
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Dear (Parent's name) 


Because we wish to make your child’s experience in 


(Subject or Grade) as 


valuable as possible, we want to give him the opportunity of first-hand acquaintance with 
things we are studying in the community. We are planning on (Date) 


to visit (Person or Place) 
study activities. 


as a part of our regular day-to-day 


We encourage only those students to participate in community study activities who 


prove themselves trustworthy and responsible. 
Will you kindly sign below to indicate that you want 
to participate, and return this letter to me? 


We wish to have 


(Pupil’s name) 


(Pupil’s name) 


Very truly yours, 


(Teacher) 


take part in the community study 


plans described above. We will discuss with him his responsibilities in this connection. 


Summary 


Of all the means at the disposal of the 
teacher, investigation of the community 
and what it contains is a hopeful, imagina- 
tive, and amazingly complete way to let 
students view, objectively and at firsthand, 
the bewilderingly complex workings of the 
society they are preparing to enter. 
Through few other means may a child or 
young person be brought into contact with 
the variety of places, processes, and pur- 
suits which represent the alternatives from 
which he will one day make his own life 
choices. 

The scope of community study is great. 


(Parent signature) 


It begins on the one hand with simple 
walking trips into the neighborhood and, at 
the other extreme, involves the systematic 
study of community, industries, profes- 
sions, governmental agencies, service or- 
ganizations, and countless other manifesta- 
tions of human activity. The teacher has 
but to survey community study possibilities 
and to relate the most appropriate of these 
to the objectives identified with his own 
subject area and grade-level responsibilities 
to discover countless profitable oppor- 
tunities. As this is accomplished, students 
should become continuously involved in 
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Evaluating community study 


N the first analysis, the worth of community 

study activities should be judged largely by 
examining the nature of changes noted in be- 
haviors shown by learners. What skill does the 
learner perform as he puts into use new-found 
information? Can changes be noted in his level 
of interest, in his initiative, or in his involvement 
in school activities? 

Community study should be a carefully 

planned, carefully conducted, and carefully 


1 

Was the community study learning experience 
arranged because it not only related closely to 
planned curriculum objectives, but, more im- 


evaluated learning experience. The teacher and 
learners together should take the responsibility 
for evaluating the success of such experiences 
by systematically judging how and to what extent 
learners became involved. By helping teachers 
and learners to discover in a systematic way 

what changes occurred, questions such as these 
will also help them evaluate objectively the 

worth of community study as such: 


portant, because it represented one of the most 
efficient ways through which to achieve these 
goals? yes no 


2 

Was the community study learning experience 
worth the time and effort required because it 
provided needed and useful learning experiences 


which could not have been presented as effec- 
tively through ordinarily scheduled classroom 
opportunities? yes no 


3 

Did pupils and teachers work together in under- 
taking the planning which anticipated the com- 
munity study learning experience, mainly in 


developing learning purposes or goals to be 
achieved? yes no 


4 
Was the community study situation engaged in 
only after teachers and pupils were reasonably 


sure of why and how the experience was to be 
undertaken? yes no 


5 
Did you, as a teacher, observe local school 


policy regulations concerning community study 
visits? 


a_ Previsiting the place to be studied. 
yes no 


i 


helping with the search and in making the 
decisions about what are the more appro- 
priate activities, exactly how they should 
be undertaken, and in what way the results 
are to be expressed. Under such cireum- 
stances involving pupil-teacher planning 
and pupil- teacher purposes, remarkable 
outcomes, measurable in terms of visible 
student responses, can be achieved. 
Ordinarily, community study experi- 


ence falls in one e of two broad categories: 


eith ner members 0 ne communi WV are Sins) 


vited to come into the_ ‘classroom. or the 
class is given the opportunity of deciding 


how and why they should leave the school 
building to examine at firsthand certain 
specific “social_or economic. manifestations. 

As students leave the classroom they 
learn to assume the ordinary responsibili- 
ties of people who seek safe conduct and 
reasonable communication in the world 
about them. They may travel to nearby 
learning opportunity experiences during a 
given school day or, as the result of more 
elaborate preparation, share or exchange 
learning experiences with age-mates who 
live tens or hundreds of miles away, accom- 
plishing this during a week or more of ex- 
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b Preparing a statement of goals and purposes 
and presenting this to the proper school 
authority (the principal or supervisor) for 
approval. yes no 

c Arranging, where possible with pupils’ parti- 
cipation, for times of departure, arrival, and 


return by school bus or other bonded carrier. 
yes no 
d Sending into the homes of pupils study an- 
nouncements concerning the experiences to 
be undertaken by the children for the purpose 
of encouraging family discussion and involve- 
no 


6 
Were opportunities arranged during the com- 
munity study situation for the documentation of 
information through one or more of the 
following? 
a_ Recording by photographic camera. 

yes no 
b Recording by portable video or audiotape. 


yes no 
c Drawing sketches, formulating simple charts 
or diagrams, depicting high-point processes 
or procedures. yes no 
d Picking up along the way available pamphlets, 
explanatory printed information, diagrams, 
pictures, etc. yes no 


7 

Following return to the classroom, did pupils 
and teacher spend enough time in questioning 
and responding in order to clarify and consoli- 


date valid interpretations of things learned and 
conceptualized during the community study 
experience? yes no 


8 
Were appropriate opportunities given to en- 
courage pupils to demonstrate such behavioral 
outcomes as the following? 

a Selection of the best pictures taken by 
students during the tour and the best visual 
reports. yes no 

b Preparation of descriptive statements for 
inclusion in the classroom, school, or local 
newspaper. yes no 

c Arrangement of specimens, objects, dia- 
grams, and charts accumulated during the 
trip in two- or three-dimensional displays for 
the purpose of communicating their new-found 
information to others. yes no 


change learning activity. Beyond this, the 
nature and scope of community study ex- 
periences are limited only by the wisdom of 
school authorities, the imagination of the 
teacher, and the carefully organized re- 
sourcefulness of the pupils—all oriented 
toward going farther and staying longer, 
with the central purpose always to learn 
realistically about selected social, economic, 
or ecological phenomena. Thus community 
study can be a matter of local, state, na- 
tional, or even international study oppor- 
tunities. 

All kinds of variations in community 


d Review and use of films or filmstrips available 
about the study situation to consolidate, 
clarify, and expand useful information. 
yes no 

e Extension of invitations to community repre- 
sentatives willing to come to the school to 
help clarify ideas and develop additional use- 
ful ideas with students. yes no 

f Construction of models of situations best 
visualized and understood in this way, to 
consolidate and communicate to others valu- 
able information gained during the community 
study experience. yes no 
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study are found throughout the United 
States during this decade of great unrest 
and reanalysis of school learning programs. 
At one extreme, open schools pursue com- 
munity study with an avidity that is re- 
freshing. In these situations, students are 
given remarkable latitude in planning, par- 
ticipating, and evaluating. While many 
schools may not have reached this stage of 
development, teaching personnel must al- 
ways consider the potential scope of com- 
munity study and the many opportunities 
it has for bringing lifelike learning oppor- 
tunities to the upcoming generation. 
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As community study experiences are 
earefully planned, specific attention should 
be given to pupilteacher planning in 
identifying goals and purposes, arranging 
the mechanies of travel, recording informa- 
tion, and, finally, in evaluating the experi- 
ence itself. Eyaluation_is_realistic_when 


Further learner response projects 


1 


Ask yourself, your fellow teachers, or 
pupils with whom you work this question: 
As we try to understand more fully this 
subject (choose one) which we are investi- 
gating during the coming weeks (or 
months), what opportunities are there in 
our city, state, or nation which, if we could 
experience them at firsthand, would help us 
learn more completely. List as many com- 
munity study situations as possible which 
relate to your chosen subject field. List both 
those that involve bringing representatives 
of the community to your classroom and 
those that involve taking your pupils out 
into the community. Since, as you do this, 
you will need to know more about your 
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pinne opel ee Se eee ere eee 
when opportunities are provided during 


which learners can put_to use their new- 
found information and/or skills in visible. 
performances which reflect their knowledge, 


inventiveness, and creative responses. c 


community, consider the following 
suggestions : 

Consult the Chamber of Commerce. 
Ask experienced teachers for help. 
Study the local business directory. 
Talk with lifelong residents of the 
community. 

Interview the county agricultural agent ~ 
(if there is one) and the editor of the 
local weekly or daily newspaper. 

Make alist of the more feasible and promis- 
ing possibilities and, if possible, visit such 
people, places, or demonstrations. Report 
your feelings about worthwhile oppor- 
tunities. 


aeccmee 


d 


2 


Choose from your list in Project 1, one 
valued community learning experience and 
arrange, if possible, for students with 

whom you work to undertake it as a learn- 
ing experience. As you plan, follow sug- 


gestions made in this chapter. On 
completion of the experience, evaluate 
outcomes according to the criteria on pages 
264-265. What are your conclusions ? 


3 
Where feasible, ask pupil community study 


What are your conclusions? 


participants to evaluate their experiences. 


4 


Arrange to preview such films as those 


5 

Arrange to carry on a long-distance 
speaker- phone interview. Consult your 
local telephone company to arrange for 


listed below under Media References. 


equipment. Follow the suggestions made on 
pages 252-258. 
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Given a set of a to select suitable map and 


globe materials for a unit in your supledt 
area and qace level. 


tens in terms of their relative accuracy of area 
representation. — 


To be able to relate maps of comparable areas © 
which use different methods of showing eleva- 7 
tions in terms of suitability for specific grade 
leveis and learning situations. 


To identify and describe six different learning or 
_ communications situations (in or out of school) 

in which effective map-reading ability is 

essential, 


Divide the media class into groups of three or 


four each of primary, intermediate or middle, 


and secondary subject-area teachers (social 

_ studies, geography, earth science, language, 

history, etc.). Select a unit or topics in which 
_ globes and/or maps would be significant to 


learning. Using criteria discussed in the text and 
some representative globes and maps (and/or 
map and globe catalogs), each committee should 
select the best materials for purposes of the 


topic or unit chosen and submit a written or oral 

_ rationale for each selection made. Select the 
_best primary-, intermediate-, and secondary-level _ 
_ reports for class discussion and evaluation. 


Secure three or more world maps, each based 
ona different projection (e.g., Van der Grinten, 


Semi-elliptical, Mercator, Mollweide, sinusoidal, 
Goode’s homolosine, etc.), in wall, transparency, 
slide, and/or desk outline map form. Apply the 


_ grid-comparison test and analysis to three of 

_ them, rate them in order of relative accuracy 
_ of area representation and write the reasons for 
each rating. 


Ne Using | the group. of maps in Response 1 and 
three comparable area maps (state, U.S., Europe, 


etc.), each employing a different elevation 
technique (contour lines, hachures, shading, 
coloration, raised relief, or other), analyze each 
and prepare a brief written report in terms of 
the stated objective. Be prepared to justify your | 
rationale in reporting to the class. 


Using the text discussion, pertinent references, 
map catalogs, and other sources, identify and 


write a brief description of six different kinds of - 


situations or topics in which effective map- 
reading ability is essential. 


LTHOUGH maps and globes are 
fundamental to the study of geog- 

raphy and other subjects in school, 

they are, of course essential in a whole 
range of human activities. We use them 
not only in all forms of travel, but also to 
interpret tomorrow’s weather and today’s 
events in far parts of the world. Maps 
help us to understand the history of the 
ages, the world we now live in (see Figure 
7.1), and the space age we have entered. 
As he plans his campaign for a new 
bond issue, the superintendent of schools 
makes extensive use of census plot maps to 
show population trends in the community, 
what areas have had the highest birthrate 
during the past five years, and where 
needed new school buildings should there- 
fore be located. Real estate developers 
study similar maps in deciding where new 
housing developments, subdivisions, and 
shopping centers are most likely to be suc- 
cessful. Maps are essential for interpreting 
zoning ordinances and determining voting 
precincts. If you like to hunt or fish or ride 
snowmobile trails or if you are a boating 
enthusiast, you have probably become adept 


at reading detailed maps and navigation 
charts both to get where you want to go 
and to stay out of trouble along the way. 

Maps, in short, have almost innumer- 
able practical day-to-day uses, as well as 
being essential to a complete understanding 
of the world, its people, and the space 
around us. In fact, map-reading has become 
so necessary to getting along in today’s 
world that, as teachers, we might well re- 
gard it as comparable in importance to 
verbal and numerical literacy. And as is 
true of reading and mathematical skills, so 
it is with map-reading skills—we need to 
develop them to the point where our stu- 
dents can readily interpret the information 
contained on maps. The difference between 
simply ‘‘reading’’ maps and being able to 
interpret them effectively is much like the 
difference between the mechanical skill in- 
volved in reading words and the intellectual 
skill involved in reading to learn. Before a 
teacher can help his students acquire the 
ability to learn through maps, however, he 
must himself become adept in their in- 
terpretation and use. This chapter is in- 
tended to help teachers to do so. 


The new social studies and a new geography 


EFORE considering the specific char- 
BB acteristics of maps and globes, it is 
important to be aware of the fact that the 
context in which maps and globes are used 
is undergoing fundamental changes. A new 
wave of curriculum reform in the social 
studies which was initiated by various 
agencies during the 1960s could have effects 


on the schools comparable to the effects of 
the curriculum reform movements in mathe- 
maties, science, humanities, and foreign 
languages (for example, the new math, 
M.I.T.’s new physics, the PSSC’s new 
biology, and the audiolingual language 
laboratory approach to foreign language 
instruction). 
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In an analysis of a number of emerging 
new social studies programs, Lorrin Ken- 
namer, Jr., geographer and dean of the 
School of Arts and Sciences at Texas Tech 
University, singles out four elements 
common to all of them which have sig- 
nificant implications for change in content 
and also in methods of teaching the social 
studies and its geography components :1 


1. Geography and history no longer 
dominate the elementary social studies cur- 
riculum; rather, curriculum builders are 
drawing concepts from a wide range of the 
social science disciplines and focusing on 
topics relating to societal change. 

2. Cultural concepts in geography are 
increasing in importance, whereas physical 
geography and its environmental influences 
are of lesser importance than formerly. For 
example, the University of Minnesota 
Elementary Social Studies Program is 
built on a series of themes such as ‘‘ Earth 
as the Home of Man,’’ ‘‘Familes Around 
the World,’’ ‘‘Communities Around the 
World,’’ ‘‘Formation of Society,’’ ‘‘Man 
and Culture,’’ and ‘‘Our Political Sys- 
tem,’’ with content derived from anthro- 
pology, geography, economics, history, 
sociology, and political science.” 

3. Students at all grade levels are 
bringing more sophisticated backgrounds of 
experience to the study of local, national, 
and world affairs than was true a genera- 
tion ago. In consequence, many geographic 
concepts once reserved for intermediate or 
upper grades are being taught successfully 
at earlier levels. 

4. In recognition of the great need to 


1 Lorrin Kennamer, Jr., ‘‘ Emerging Social Studies 
Curricula: Implications for Geography,’’ in Focus 
on Geography: Key Concepts and Teaching 
Strategies, 40th Yearbook, National Couneil for 
the Social Studies, 1970, pp. 388-391. 


2 Progress Report No. 2, University of Minnesota 
Project Social Studies Curriculum Center, Novem- 
ber 1965. 


FIGURE 7.1 


The implications of the jet age world are made 
clear by the short flying times on great-circle 
routes between principal cities of the earth. 


understand more of the world’s peoples, 
much more attention is being directed to 
the cultures of non-Western peoples, with 
increased emphasis on comparative studies 
of families, cultures, and governments (see 
Figure 7.2). For this purpose, traditional 
descriptive regional geography is inade- 
quate. The Providence Social Studies Cur- 
riculum, for example, begins with family 
and community study and later emphasizes 
the study of cultures, in this case by com- 
paring cultures in major regions of the 
world, namely, Anglo-American (one cul- 
ture), Africa and Latin America (two eul- 
tures), and Southeast Asia, Western 
Kurope, and the Soviet Union (three cul- 
tures )—all as a basis for better understand- 
ing of the major contemporary civilizations 
of the world.8 

Thus, as Kennamer puts it, we have a 


“new social studies’’ and with it a ‘‘new 


3 Norris M. Sanders and Marlin L. Tanck, ‘‘ Provi- 
dence Social Studies Curriculum Project,’’? Social 
Education, Vol. 34, No. 4, April 1970, pp. 405-406. 
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geography’’ incorporating changes in con- 
tent, emphases, and approaches to learning. 
He continues: 


Geography today, which includes the study 
of culture, spatial distribution, spatial 
interaction, and functional regions, is quite 
different from the geography of yesterday, 
which emphasized the physical environment 
and the descriptive study of world regions.4 


The new social studies programs re- 
quire new and greater amounts and varie- 
ties of materials, as well as a multimedia 
approach. Implications for geography in- 
clude the development and use of increas- 
ing numbers of special-purpose maps, 
among them local and state maps, and the 
encouragement of student preparation of 
map materials for specific purposes (see 
Figure 7.3). Among additional materials 
needed for the new programs are booklets 
on the different skills of mapping, photo 
interpretation, data collection, and the 


4 Kennamer, op. cit., p. 391. 
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preparation of statistical charts. Kennamer 
also advocates the preparation of new 
single-concept filmstrips and film loops and 
the development of additional sets of trans- 
parencies. Representative case studies are 
needed on such problems as industrial loca- 
tion, cultural diffusion, environmental pol- 
lution control, and the like.® 

Does the swing away from emphasis on 
physical geography in the new social studies 
programs suggest that there is less need 
for maps and globe study? Quite the con- 
trary. The new social studies clearly re- 
quires that students learn earlier, if any- 
thing, than before not only how to ‘‘read”’ 
maps and globes but also how to use them 
readily as primary sources of information 
in a wide range of societal and cultural 
topics of local, national, and global sig- 
nificance. Accordingly, as teachers we need 
to examine the nature and characteristics 
of globes and maps and how we may select 
and use them to best advantage. 


5 Ibid., p. 390. 
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FIGURE 7.2 


These striking scenes from six of Julien Bryan’s 
films of non-Western cultures reflect three highly 
significant trends: (1) The new social studies 
programs emphasize understanding many more 
of the world’s peoples than simply the “standard” 
Western peoples usually studied in the past. 

(2) These new programs emphasize the cultural 
rather than the physical aspects of geography. 
(3) In an effort to stimulate student observation, 
inquiry, and discovery, many of the new social 
studies films include only natural sounds and 
omit the usual narration entirely. Bryan, who has 
pioneered in producing nonnarration films, ex- 
presses his rationale in the form of this credo: 


This I Believe 

I believe that children like to be left alone 
—to make their own discoveries. 

I believe that we film-makers have too long 
preached at children, often with dull narra- 
tion. We have given all the answers and left 
nothing for pupils to discover. 

How exciting now to make new short films 
which raise questions instead of answering 
them and which involve children. 


A-F 

These stills from Bryan’s nonnarrative films give 
an impression of the knowledge and understand- 
ing that can be conveyed by a motion picture 
camera in sympathetic and expert hands. (a) 
High above his home village among the cliffs of 
Mali in former French West Africa, a Dogon 
tribesman hunts for wild doves. (b) In another 
part of Mali, people of the Bozo tribe construct 
a storage house. (c) At an altitude of 10,000 feet 
in northern Afghanistan, the Tajik people build 

a bridge. (d) In a Yugoslav rural village, men and 
sheep return home at sundown. (e) On the coast 
of Japan, a fishing boat is hauled into the surf. 
(f) A native woman grinds wheat. 


G 


In making a film that will communicate success- 
fully, the person behind the camera must have 
not only technical expertise, but also empathy for 
his subjects. The rapport that Julien Bryan 
achieves with the people he films is evident in 
this photograph of him with a Macedonian 
shepherd in Yugoslavia. 
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FIGURE 7.3 


The national High School Geography Project 
emphasizes varied approaches to map under- 
standing. (a) Using stereograms and a topo- 
graphic map, two girls hypothesize about the 
characteristics of a New Orleans neighborhood. 
(b) Students work as a group to build a 3-D map 
model of a hypothetical American West Coast 
city, “Portsville.” Both activities are part of the 
“Geography of Cities” unit of the HSGP course, 
“Geography in an Urban Age.” 


Nature of globes and maps 


globe is a spherical model of the earth. 

A map is a flat representation of some 
or all of the earth’s surface. 

Because the earth itself is a sphere, 
globes obviously have certain unique val- 
ues. Most globes are too small for detailed 
study of areas, however, and cannot readily 
be carried around, anyway; therefore, flat 
maps are essential for many purposes. Two 
general aspects of globes and maps should 
be discussed before we consider them in- 
dividually. The first concerns their relative 
accuracy; the second concerns their ab- 
stract character. 


Relative accuracy 
A good globe provides inherently correct 
information about areas, distances, direc- 


tions, and geographical shapes. With these 
accurate characteristics—or properties, as 
they are called by cartographers—it is pos- 
sible to plot courses, determine locations, 
measure distances, and compare areas with 
assurance. In short, the globe is the most 
accurate map we have of the earth’s 
surfaee. 

Even the best of flat maps cannot 
achieve accuracy comparable to that of a 
globe. A flat representation of any sizable 
portion of a spherical surface involves cer- 
tain unavoidable inaccuracies. This is 
simply illustrated if you attempt to flatten 
out the skin of half a grapefruit or half a 
hollow rubber ball; it can be done only by 
breaking or compressing the surface. In 
essence, that is the problem all map-makers 
face. Because it becomes important in the 
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case of maps of very large areas, such as a 
hemisphere or the world, we as teachers 
need to be aware that such maps ean 
create serious erroneous impressions. 

It is impossible for a cartographer to 
make a flat map of the world which accu- 
rately represents more than one (in rare 
eases, two) of the four properties of a 
globe’s surface—areas, distances, diree- 
tions, or shapes. Of these four, the most im- 
portant one for general school purposes is 
correct area. When area is badly distorted 
on a world map, the relative positions, as 
well as the relative sizes, of countries and 
continents are distorted. Let us see how 
this happens in the case of one familiar 
type of world map, the Mercator projection. 

If the surface of a globe is ‘‘peeled 


FIGURE 7.4 


When gores are removed from a globe and 
flattened, they look like this. 


FIGURE 7.5 
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off’? along the meridians, sections result 
which are called gores (see Figure 7.4). On 
most flat maps, either the spaces between 
these gores are filled in or the gores are 
stretched out in some manner so as to avoid 
empty spaces on the map surface. This 
naturally produces exaggeration in areas 
where the gores are some distance apart. 
The farther the distance north or south 
from the equator on a world map, the 
ereater is the spread between the gores. 
Hence the farther north or south we go ona 
flat map of the world, the greater are the in- 
accuracies (assuming the map is centered 
on the equator). Thus the Mercator projec- 
tion shown in Figure 7.5 exaggerates all 
areas above 50 degrees north latitude— 
roughly the United States-Canada border. 


Note how Greenland compares in size with South 
America on this Mercator projection. The curved 
dotted line is the great-circle route between 

the Philippines and San Francisco, actually the 
shortest route between those two points. 


FIGURE 7.6 


Here are the Mercator projections of Greenland 
and South America. To the right, in correct scale, 
is Greenland. Why is there this amount of 
distortion? 


South America 


Greenland 


Greenland 


Because any straight line on the Mer- 
cator projection can be used as a true 
compass line, however, the Mercator pro- 
jection is very valuable for navigators, for 
whom it was originally intended. For school 
purposes, on the other hand, such maps are 
misleading with respect to the actual size 
of land and water areas. For example, in 
Figures 7.5 and 7.6, Greenland appears to 
be larger than South America, when in 
reality it is only about one-eighth as large. 

We will discuss how to select desirable 
wall maps for school purposes later. First, 
let us note one other general characteristic 
of maps and globes which is important to 
keep in mind as we use them in teaching— 
their abstract character. 


Abstract character 

The language of maps and globes is very 
largely a language of symbols. and colors. A 
dot fixes the iaeation of a city. A line of one 
type means a highway; another kind of line 
represents a political boundary; still other 
lines and symbols designate rivers, rail- 
roads, trade routes, elevation contours, 
natural boundaries between water and land, 
directions, or other features (see Figure 
TAO Usually these map and globe symbols 
have little visual resemblance - to what they 
represent. Sometimes—as in the ease of 
parallels (latitude lines), meridians (longi- 


FIGURE 7.7 


In what ways are map symbols like new words 
in reading? 
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tude lines), and contour lines—they repre- 
sent things that cannot actually be seen 
anywhere on the earth’s surface. Thus be- 
fore students can begin to ‘‘read’’ maps, 
they have to learn something about map 
symbols (see Plates 7.1 and 7.2, following 
page 292). To a degree, the same is true 
of map colors. 

The use of color on globes and maps 
serves two important purposes. The first 
and more significant purpose is to aid legi- 
bility by distinguishing such features as 
land and water, lowlands and highlands, 
and political divisions (see Plates 7.3-7.6, 
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following page 292). The second purpose is 
a matter of esthetics; this also is important, 
because pleasing colors can contribute to 
the favorable reception of a map or globe. 
However, the colors used are necessarily 
different from those found in nature. It is 
obviously impossible to show the actual 
colors of land and water surfaces, since 
these vary with the seasons, vegetation, 
rainfall, location, and other factors, so the 
cartographer must assign somewhat arbi- 
trary meanings to the colors he uses. In 
general, the colors on physical-political 
globes follow an international color scheme, 


but, aside from that, there is no standard 
color pattern for map or globes. This means 
that if students are to read maps and globes 
successfully, they must be able to interpret 


Globes 


HE astronauts, of course, are the first 

men who have actually seen the earth 
as a sphere (see Plate 7.7, following page 
292). Said one: ‘‘A beecarul bine and 
silver ball.’’ Another: ‘‘The earth from 
here is a grand oasis in the big vastness of 
space.’’? And a third: ‘‘Well, we just got 
our first view of the earth this morning, 
and can you believe it’s getting larger and 
it’s getting smaller. It can be just a very, 
very thin sliver of a very large round 
ball.’’6 

Globes are necessary to convey the 
concept of the earth’s roundness to those 
of us who do not yet travel in space. They 
are also necessary beginning points for 
students to learn to interpret flat maps: 


Understanding the globe is basic to a de- 
velopment of skills and abilities necessary 
for reading and interpreting maps. The 
globe must be understood before much can 
be done with the flat maps. [It is essential] 
for teaching earth movements, relation- 
ships in the solar system, an understanding 
of rotation ... of revolution . . . and of 
such other concepts as time zones, the 
international date line, and great circle 
transportation patterns.? 


The globe is so important, therefore, that 
the teacher must know something of the 
nature and types of globes available. 


6 Quoted in a letter from the National Aeronautics 
and Space Administration, Office of Public Affairs, 
September 10, 1971, 

7Lorrin Kennamer, Jr., ‘‘Developing a Sense of 
Place and Space,’’ in Skill Development in the 
Social Studies, 33rd Yearbook, National Council 
for the Social Studies, 1963, p, 152. 
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a variety of symbols and colors. In other 
words, they need to learn the language of 
maps in order to interpret them. 


Types of globes 

There are three principal types of globes 
which’ are valuable for school use: political 
globes, physical-political globes, and slated 
outline globes. Political globes are designed 
primarily to show the location and bound- 
aries of countries, principal cities, trade 
routes, and other features created by man. 
A simplified political globe with a minimum 
of details is desirable for use in the primary 
grades. For some individual uses in both 
the primary and middle grades, small, in- 
expensive, machine-made political globes 
are quite satisfactory, particularly as poli- 
tical globes tend to become outdated 
thr ough changes in national boundaries or 
political affihations. 

Physical-political globes show some 
political features, but, as the name implies, 
their primary emphasis is on land eleva- 
tions and ocean depths shown by means of 
colors. Such globes are practical for use in 
the middle grades and above because they 
combine essential physical features with 
sufficient political information to show re- 
lationships between the two. A good physi- 
ceal-political globe will be useful for years 
with reasonable care, serving effectively 
both for general observation purposes and 
for detailed, specific reference. Thus when 
a physical-political globe is purchased, a 
good-quality handmade globe is the best 
buy. 

Slated outline globes (see Figure 7.8) 
are of great value at all grade levels. 
Teacher and students can write on this type 
of globe with chalk, indicating such features 
as locations; air, sea, and land routes; and 
great circles. One unique advantage of such 


FIGURE 7.8 


Slated globes have many useful applications, 
such as the one shown here. Globes provide 
maximum learning potential when used, as here, 
with related maps, pictures, and reading 
materials. 


globes is that they permit attention to be 
focused on one thing at a time. In addition, 
slated outline globes obviously are particu- 
larly well suited for direct pupil activity 
and experience. Globes of this type are 
available either with plain surfaces or 
with the continents outlined and with or 
without parallels and meridians. (Since 
slated globes are less costly to manufac- 
ture than those with printed surfaces, these 
globes are relatively inexpensive in pro- 
portion to their size.) 

There are various other special types 
of globes, such as raised relief, celestial, 
moon, and satellite globes. Each has par- 
ticular values for specific purposes. The 
celestial globe pictured in Figure 7.9, for 
example, is used to illustrate the changing 
locations of stars and planets with refer- 
ence to the earth’s surface. This type of 
globe and various other materials of several 
types (discussed in Chapter 15) are valu- 
able for space science studies. 

Also available are useful globe sections 
of major continental areas. Since these 
sections approximate areas typically in- 
cluded on flat maps of continents, they can 
facilitate the transition from globes to flat 
maps. These sections, made of plastic with 
raised relief surfaces, are strong, light, and 
easily handled by students. Their utility 
for various learning activities is suggested 
in Figure 7.10. 


Desirable characteristics of globes 

In selecting globes for classroom use, 
several general considerations should be 
taken into account. One is that a globe 
should be an attractive part of the class- 
room environment. In addition, its size and 
readability, the amount and level of in- 
formation on it, and how it is colored are 
important considerations from the learners’ 
standpoint. 


SIZE AND READABILITY Globe size is in- 
dicated in terms of diameter, the most 
common for school use being 12, 16, 20, and 
24 inches. The 12-inch globe is excellent for 
individual or small-group use, while 16-inch 
or larger globes are best for larger groups 
of students or classes. Regular globes larger 
than 16 inches are quite expensive, but 
slated globes are not; thus slated globes in 
20-inch and larger sizes are used in many 
classrooms in both elementary and second- 
ary schools. 

The details on most globes are intended 
primarily for study at close range. Such 
broad features as hemispheres, land-water 
relationships, and the relative locations of 
continents can be observed by an entire 
class, however, if a 16-inch or larger globe 
is used (see Figure 7.11). Another advan- 
tage of larger globes is that place names 
and other printed matter can be made more 
legible because there is considerably more 
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FIGURE 7.9 


The transparent celestial globe takes on new 
significance in the Space Age. With such a globe 
it is possible to demonstrate basic relationships 
between the earth and the stars, planets, and 
galaxies which make up the universe. 


FIGURE 7.10 


Light plastic globe sections with raised relief are 
especially useful for the transition from globes 
to flat maps because they cover the same areas 
as flat maps of continents, and students can 
handle and work with them in various ways. 
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FIGURE 7.11 


The advantages of a sizable globe and a mount- 
ing that permits its removal for improved 
visibility are illustrated by Dr. Paul Griffin, well- 
known geographer and educator. 


space. For example, a 12-inch globe has 
only about 56 percent of the surface area of 
a 16-inch globe—452 square inches as com- 
pared with 804 square inches, to be exact. 
Distance, too, can be estimated somewhat 
more easily on a 16-inch globe because the 
scale is a convenient 500 miles to an inch 
as compared with 670 miles to an inch on a 
12-inch globe. In terms of flexibility of use, 
of course, the types of mountings used for 
globes are also important (see Figure 7.12). 


SUIDABIEILY SLOP GRADE, LEVEL Re- 
lated closely in importance to the read- 
ability of material on a globe is the level of 
the information presented, In recognition 
of the need for graded materials, eiaiaiae 
turers produce political @ globes and physi- 
cal-political globes for primary grades, 
intermediate grades, and more advanced 
students. Often these are combined with 
self-instruction booklets, related maps, 
study prints, audiotapes, and other media 
into complete programs of study. 


EFFECTIVE COLOR The color used on 
globes is another important feature to con- 
sider in selection for classroom use. One im- 
portant aspect of a globe’s coloration is its 
effect on readability. Dark or vivid colors 
are more likely than lighter, pastel shades 
to obscure the words and line symbols 
printed on a globe. On the other hand, 
there needs to be sufficient variation in 
hue and color to provide adequate contrast 
in such globe features as national areas on 
political “globes and elevations on physical- 
political and relief-type globes. 

An important development of the past 
decade is the production of globes and flat 
maps with identical coloration—im portant 
because globe study precedes map study, 
and the transition from globes to flat maps 
can be made easier for the pupil if the 
colors used are the same on both. This de- 
velopment, of course, is significant pri- 
marily in elementary schools, for it is there 
that initial globe- and map-reading skills 
must be taught. 
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FIGURE 7.12 


Mountings influence both the type and the facility 
of globe use. Shown here are (a) a low cradle, 

(b) a medium cradle with latitude scale, (c) a 
medium cradle with horizon ring, (d) a gyro 
mount with single axis, (e) a gyro mount with 
dual axes, (f) a gyro mount with horizon ring and 
removable globe. 
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VEN though, as we have seen, there is 
E some degree of inaccuracy present on 
any flat map, this should in no sense be 
taken to mean that there is anything 
‘‘bad’’ about flat maps or that their use 
should be avoided. They are, in fact, in- 
valuable. Indeed, the only way to see the 
whole world at one time is to use a world 
map. Using a globe, we can see no more 
than half the world at a time, no matter 
how we spin or tilt it. Because of their size, 
wall maps are far more readable than 
globes; thus they can be used with a group 
or a class to point out various geographic, 
economic, political, and other kinds of in- 
formation. The great number and variety 
of wall maps available in many subjects is 
another advantage ; this also attests to their 
wide acceptance as valuable teaching ma- 
terials. Small project maps are invaluable 
in helping students develop skills not only 
in reading maps but also in using them to 
communicate with others. In short, there 
is no way we could get along without flat 
maps in today’s schools or today’s world. 
So, as in the case of a married couple, each 
accepts the other’s imperfections and makes 
the most of the other’s good points, thereby 
benefiting everyone involved. Before you 
test that analogy too far, we should go back 
to maps—specifically, to maps of the 
world—and gain some insights into how we 
can minimize the effects of the rather im- 
portant and unavoidable imperfections that 
are present in all world maps—though on 
some far more than on others. To do so we 
need to take a brief look at map projections. 


Map projections 

The term map projection means the method 
by which the spherical surface of the earth 
is represented on a flat surface. There are 
many different map projections, each de- 
signed to achieve particular purposes. Some 
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projections represent areas with reasonable 
accuracy. Others are relatively accurate so 
far as the shapes of land and water surfaces 
are concerned. Some other projections make 
it possible to read distances accurately from 


FIGURE 7.13 


Three basic types of map projections, cylindrical, 
azimuthal, and conical, can be demonstrated on 
this inexpensive map-projection model which 
shows how a flat map is made from the spherical 
surface of the globe. The cylindrical and conical 
maps may be unsnapped to be seen as flat maps. 


the center of the map. Still others have the 
property of showing true directions. A 
ship’s navigator ean draw a straight line 
between two points on a Mercator chart and 
steer this course with confidence, since the 
Mereator projection was created for this. 
Unfortunately, no flat map ean provide all 
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four of the above properties; actually, few 
can offer more than one. 

It is a help in understanding map pro- 
jections to know something of how maps 
are designed (see Figure 7.13). First we 
should describe the grid lines and their 
purpose. The term grid refers to the par- 


allels (latitude lines) and meridians (longi- 
tude lines) which cartographers universally 
use as reference lines in plotting their maps 
and which also are universally used as 
reference lines in specifying the location of 
any point on the earth. The parallels are 
east-west lines extending around the earth, 
parallel to the equator and numbered in 
degrees north and south from the equator. 
The meridians are north-south lines extend- 
ing from pole to pole and numbered in 
degrees east and west from the prime me- 
ridian, which intersects Greenwich, Eng- 
land. Position on maps is measured in terms 
of the number of degrees of north or south 
latitude combined with the number of de- 
grees of east or west longitude. 

In essence, therefore, projection is the 
process of transferring the grid system of 
the globe onto a flat surface and then draw- 
ing in the land areas, point by point, ac- 
cording to the position each has in relation 
to the globe grid. The actual process is 
largely mathematical, but the principles 
can be illustrated rather simply. If you 
place a transparent cylinder around a trans- 
lucent globe with a light in it, as in Figure 
7.13, the grid lines on the globe are “‘pro- 
jected’? on the surface of the cylinder. 
With some modification, this is the Mercator 
projection. If you place a flat or plane 
surface against the lighted globe, a differ- 
ent pattern of grid lines is projected. With 
a cone, still another pattern is projected. 
And each of these projections, of course, 1s 
different from the grid on the globe itself. 

Since it is quite impossible to transfer 
the globe grid onto a flat surface without 
altering it considerably, it is inevitable that 
land and water areas on the resulting flat 
map will likewise be considerably altered 
from how they actually are on the earth’s 
surface. Thus some adjustment or com- 
promise is necessary in terms of which of 
the four basic properties are to be empha- 
sized. 


FIGURE 7.14 


Dymaxion Water Ocean World Map: Many alter- 
nate and equally valid arrangements of the basic 
set of icosahedron triangles are possible. This 
configuration shows the three-quarters of our 
planet covered with water, with all the oceans 
revolving around Antarctica in the merry-go- 
round which was the key to the control of the 
world. Not only is South America greatly isolated 
from North America, but we also see the 
historical remoteness of all the world’s peoples 
in separate lands joined only by the oceans. 


Several suitable kinds of classroom 
maps are available in what are called 
minimum-error projections.® These projec- 


8 The values of these little-known maps are de- 
seribed in Arthur Robinson, ‘‘An Analytical Ap- 
proach to Map Projections,’’? Annals of the Asso- 
ciation of American Geographers, December 1949, 
p. 287. This article by a geographer who is a noted 
authority in this field is still one of the best 
discussions of minimum-error maps available. 
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tions are compromises in which area, shape, 
direction, and distance properties are 
balanced so as to present as realistic a map 
of a segment of the earth’s surface as 
possible. Although no property is com- 
pletely accurate on a minimum-error pro- 
jection, the inaccuracies are moderate and 
inconspicuous even to a skilled observer. 
For other than technical or scientific pur- 
poses, therefore, these projections are quite 
satisfactory. 


There is one quite unusual special- 
purpose projection which preserves both 
areas and continental shapes exceptionally 
well. This is the projection first created by 
the well-known architect and engineer 
R. Buckminster Fuller in the 1940s to illus- 
trate some of his dynamic concepts of world 
geographic relationships and their bearing 
on man’s historical development. Fuller’s 
Dymaxion Projection (see Figures 7.14 
and 7.15), is based on a series of triangles 
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and, sometimes, squares which can be ar- 
ranged to form many different maps to 
illustrate changing world relationships and 
various historical concepts. The projection 
is particularly useful for advanced stu- 
dents in today’s new social studies pro- 
grams which are focused on societal and 
cultural needs. Two examples of this imagi- 
native projection are shown here. 

Because areas are particularly im- 
portant in schoolwork, we should note that 
projections used for flat maps which give a 
correct impression of an area are called 
equal-area projections. This means that the 
land and water areas are essentially cor- 
rect, though the shapes of these areas must 
be sacrificed to some extent to achieve good 
area properties and, in consequence, direc- 
tion and distance properties are also dis- 
torted. For school purposes, however, direc- 
tion, distance, and shapes (so long as they 
remain recognizable) are of minor im- 
portance as compared with good area 
representation in giving correct impres- 
sions of the world or of a hemisphere. 

On maps of regions less than a hemi- 
sphere in size, for general school purposes, 
it makes little difference what projection is 
used because the errors in areas are very 
small. It 1s important, however, for the 
teacher to know how to determine whether 
a world map has good area representation 
—a fact that the name or catalog descrip- 
tion of the map seldom reveals. Since the 
globe grid provides the only truly accurate 
map of the earth’s surface, we use it for 
evaluation by comparing the pattern of 
grid lines on a globe with that on the flat 
world map being judged. This is called the 
grid-comparison method of evaluating map 
projections. It is done by determining how 
closely the grid of a flat map approaches 
the following four characteristics of the 
globe grid, stated as criteria: 


1 Parallels are parallel. 
2 Parallels are equidistant from equator 
to poles. 


FIGURE 7.15 


Dymaxion Airocean World Map: This configura- 
tion provides a new north-south world orientation 
emancipated from the formal cartographic 
tyranny imposed by the poles. Here the great- 
circle continuities of the geometrical pieces are 
assembled around the landmass instead of 
around the water mass. The earth’s skin is 
unpeeled in such a manner that all the empty 
spaces occur in the one-world ocean; thus for 
the first time on a flat map there are no breaks 
in the world continental contours—and without 
any visible distortion of their relative sizes or 
shapes. As this map makes clear, 90 percent of 
humanity can reach one another on the shortest 
great-circle air routes without going near the 
Indian, Atlantic, or Pacific Oceans. Here is the 
correct relationship of Greenland to Australia. 
Look at the enormous size of Antarctica, which 
is completely left out of the Mercator projection. 
The Airocean map is probably as appropriate to 
world air travel as the Mercator map was 
appropriate to travel by square-rigged ships 
sailing east-west with the trade winds, closely 
paralleling the equator, around which the 
Mercator projection is least distorted. 


Uo 


Meridians are equally spaced on the 
parallels and converge toward the 
poles. 

4 Theareaenclosed by any two parallels 
and two meridians is the same any- 
where between the same two parallels. 


Because only the grid on a globe completely 
meets all four of these criteria, our evalua- 
tion must be based on how closely the grid 
of the map we are examining comes to 
meeting them (see Figure 7.16). If the four 
characteristics are reasonably approxi- 
mated over a major portion of the map’s 
surface, the chances are that the map has 
good area qualities. This means that areas 
on one part of the map (particularly land 
areas) are comparable with areas on an- 
other part of the map.® With a little prac- 
tice, a teacher can learn to determine quite 
easily which maps have good area charac- 


®See Arthur Robinson, Elements of Cartography, 
rey. ed., Wiley, 1960, p. 62. 
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teristics. Try the four tests on the map 
grids in Figure 7.17 and then on other 
world maps in your classroom or learning 
resources center. 


Types of maps 

Wall maps are available in three principal 
types: (1) physical relief or terrain maps, 
which show surface features of the earth; 
(2) political maps, which show govern- 
mental areas; (3) special-purpose maps, 
which include a wide selection such as those 
showing land use, population distribution, 
rainfall, or historical development. 


PHYSICAL RELIEF MAPS Physical re- 
lief maps emphasize terrain and topograph- 
ical concepts including elevations and 
ocean depths. These concepts are necessary 
for understanding such matters as why 
people live where they do and some aspects 
of agricultural production, climate, and 
routes of transportation. The elementary 


concepts of mountains, valleys, plains, des- 
erts, rivers, rainfall, and temperature all 
involve an understanding of topography. 

Some flat maps visualize relief effec- 
tively by shading one side of mountain 
ranges, thus giving a three-dimensional ap- 
pearance (see Figure 7.18). Color tints are 
also used to show elevation, but shaded re- 
lief has been used increasingly in recent 
years, sometimes combined with color. Still 
more recently, instead of altitude tints, 
shaded relief has been used on physical 
maps along with a natural landscape color 
scheme such as one might see from a plane 
at high altitude. Landscape colors of course 
vary with the seasons, but the colors used, 
keyed to major vegetation differences, are 
those that represent landscape colors dur- 
ing good weather in the summer. For ex- 
ample, grass areas are a lighter green than 
forest regions, and deserts are buff, brown- 
ish yellow, or gray. Texture is sometimes 
used to represent cultivated areas. 

Physical maps that show actual relief 
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FIGURE 7.16 


This grid comparison method exercise illustrates | 
the comparisons necessary in determining 
whether or not a world map is on an equal-area K E 


projection. The test for each of the four criteria 
listed in the text on page 290 is illustrated. (a) 


Criterion 1. Test: Are parallels MN, KL, JJ, etc., i B 
all parallel to one another? (b) Criterion 2. 

Test: Is distance X equal to distance Y? Are a , 
other parallels relatively equidistant also? (c) 

Criterion 3. Test: Does distance AB = BC = —————— ee 
CD = DE, etc.? Do meridians AA, BB, CC, 

DD, etc., all converge toward the poles? (d) GH 
Criterion 4. Test: Does the area in A = B = yv 
C =D, etc., all across the map between the Sa a ee ee ee 


same two parallels? 
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FIGURE 7.17 


Apply the tests shown in Figure 7.16 to these two 
actual maps, a and b. Check your responses 
here. 


Answers to Map Test : Figure 7.17 

Map a. 

Criterion 1: Parallels are parallel near 
the equator and not seriously off to 60° 

N or S latitude. Criterion 2: Parallels are 
relatively equidistant only along the 
equator and through the central vertical 
section of the map. Beyond 60° N or 8 
the distances between them vary markedly. 
Criterion 3: Meridians are almost equally 
spaced and do converge toward the poles. 
Criterion 4: Areas between the same two 
parallels are relatively equal across the 
center of the map, but become markedly 
unequal beyond 60° N or 8S. 

Summary: Though not an equal-area 
projection, this map has very good area 
representation along the equator and 
reasonably good area characteristics to 
60° N or S. Beyond those latitudes dis- 
tortion of 200 percent or more is evident. 

Map b. 

Criterion 1: Parallels are parallel 
throughout. Criterion 2: Parallels are 
equidistant throughout. Criterion 3: Me- 
ridians are equally spaced, but converge 
only toward the North Pole. Criterion 4: 
Areas between the same two parallels are 
equal all around the map. 

Summary: Polar projections such as 
this one are useful primarily for the per- 
spectwe provided for the polar regions in 
relation to the major continents. This pro- 
jection has very good area characteristics 
down to the equator. Beyond that point, 
of course, because the meridians do not 
converge toward the South Pole, as they 
do on a globe, distortion becomes obvious. 
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FIGURE 7.18 


An understanding of topography is necessary 

for many social studies concepts. Some flat maps 
like this show relief very clearly by shading one 
side of mountains so as to give the appearance 
of elevation. 


in three dimensions and amplify it with 
color shading are probably the most effec- 
tive for classroom use. It should be noted 
that the vertical scale of any relief map 
is exaggerated in relation to its horizontal 
distance scale. This difference in scale is 
essential, of course, if topographical fea- 
tures are to be noticeable; it is therefore 
standard practice among all map-makers. 
Excellent three-dimensional relief maps 
are available in sturdy, lightweight, inex- 
pensive plastic. These enable students to 
feel as well as to see the surface features 
of a region (see Figure 7.19). Three-di- 
mensional relief maps of local areas can be 
made by teachers and pupils for any re- 
gions for which U.S. Geological Survey 
topographical maps are available. Such 
maps are not difficult to construct and are 
of significant value in developing map- 
reading ability among young pupils. The 
method shown in Figure 7.20 involves en- 
larging a small section of a topographical 
map and tracing the contour lines on cor- 
rugated cardboard (for a detailed deserip- 
tion of this method, see the Student Pro- 


FIGURE 7.19 


Three-dimensional relief maps in durable light- 
weight plastic permit close-up study and feel of 
the terrain. 
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duction Guide). The contours are then cut 
out and mounted on top of one another in 
the correct relationship. Some exaggera- 
tion of the vertical scale results, but, as 
noted, this is desirable. The surface is Cov- 
ered with spackling plaster and painted 
when dry.?° 


POLITICAL MAPS Political maps empha- 
size phenomena which are principally man- 
made, such as national, state, and county 
boundaries ; the location of cities, highways, 
and railroads; and national and_ state 
parks. The familiar road map is a good 


10 For additional suggestions, see Ling Chu Poh, 
“‘The Teaching of Contours,’’ Journal of 
Geography, November 1969, pp. 484-490. 
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example of one type of political map. An- 
other example is a historical world map 
showing colonial possessions or protector- 
ates, with the mother country in the same 
color. A political map usually also shows 
some prominent physical features, such as 
principal mountain ranges; oceans, lakes, 
and rivers; islands, shorelines, and, on 
large-area maps, the continents as well. 
Even though some physical features are in- 
cluded on political maps, the emphasis on 
political features is clearly evident (see 
Plates 7.3 and 7.4, following page 292). 
Frequently a good balance of both ter- 
rain and political features is achieved on 
the same map; such a map is known as a 
physical-political map (see Plate 7.5, fol- 
lowing page 292). These versatile maps are 


FIGURE 7.20 


A good terrain map of a local area can be made 
by teacher and pupils. These pictures show some 
of the steps involved in one method. 


% 
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FIGURE 7.21 


Distributions of population; climatic distributions 
of seasonal temperatures, rainfall, and pressure; 
and characteristics of land use in different parts 
of the world are representative of one group of 
the many special-purpose maps available. 


particularly useful in the middle grades 
and above in illustrating relationships be- 
tween the terrain and man’s use of the 
land. For example, the small number of 
larger cities in mountainous regions is read- 
ily apparent on a physical-political map. 

Small inset maps frequently are 
printed on the bottom of a wall map to 
provide information on such matters as 
rainfall, vegetation, thermal regions, and 
population distribution. Such inset maps 
are useful for individual or small-group 
use in that they can readily be related to 
the larger map. The main purpose of such 
maps, however, often is to fill up space 
when the large map is much wider than it 
is high, as is true of some world map pro- 
jections. Thus, though inset maps are a kind 
of information bonus and as such are 
doubtless of some benefit, an atlas or text- 
book special-purpose map is more conve- 
nient and practical for detailed individual 
map study. 


SPECIAL-PURPOSE MAPS Many differ- 
ent types of maps tailored to specialized 
teaching purposes are now available. Some 


of these maps are closely related to such 
basic geographic concepts as climate, rain- 
fall, vegetation, population distribution, 
natural resources (see Figure 7.21). Others 
relate to commercial, historical, literary, 
scientific, and foreign language subjects. 
The profusion and quality of special-pur- 
pose maps reflect the significant role that 
maps and map-reading play in a whole 
range of important economic, political, and 
cultural concepts. Maps ean be vehicles for 
the communication of many kinds of in- 
formation. Once the basic requirements for 
globes and for local, state, national, and 
world physical and political wall maps have 
been met, the teacher will want to explore 
the many interesting and stimulating possi- 
bilities to be found in special-purpose maps. 


DESK MAPS Desk maps have many uses 
for individual study and project work and 
thus serve a quite different function from 
wall maps. Wall maps should be thought of 
as “‘pointer’’ devices. That is, a wall map is 
not intended to serve every purpose for 
which maps are needed. Rather, a wall map 
is a sharing resource; with it, the teacher 


298 


or students can point out to others in the 
room essential and important aspects of 
whatever the map emphasizes. Accordingly, 
wall maps should be used for general ob- 
servation and discussion of prominent fea- 
tures, while maps in an atlas or text serve 
better for detailed study and desk maps for 
individual project activities. 

Desk maps are now available in many 
sizes and types. The most familiar are out- 
line maps, either with or without physical 
features, of areas ranging from a township 
or county to the world (see Figure 7.22). 
Colored maps such as the large-scale ones 
provided for most regions of the United 
States by the U.S. Geological Survey are 
also valuable for individual study. Reus- 
able plastic relief maps on which students 
can work with marking pencils are now 
available in sets, along with programed 
and other self-instruction materials in co- 
ordinated multimedia learning packages. 


Desirable characteristics of wall maps 
Most wall maps are attractive in appear- 
ance, and this is certainly to be desired. 


Less obvious but of greater importance in 
teaching and learning are such factors as 
adequate size and visibility, legibility, suit- 
ability to grade level, and effective use of 
color. 


ADEQUATE SIZE AND _ VISIBILITY 
Wall maps are visualizations designed to 
present complete or partial global surface 
information on a single flat surface. Wall 
maps of the world make it possible to sense 
key geographical, physical, or political con- 
cepts which would be less visible on a globe. 

In order to be useful in classroom sit- 
uations, wall maps must be so designed and 
of such size that students seated normally 
about the room can see and ‘‘read’’ the im- 
portant relationships revealed by the map. 
Important symbols, shapes, names of gross 
land and water masses, and key terrain 
phenomena must be presented effectively 
so as to be visible and understandable to 
all viewers. The amount of information 
contained on any given map is also closely 
related to its suitability to grade level. Or- 
dinarily, world maps need to be larger 
than maps of continents or smaller areas. 
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Adequate size is somewhat dependent on 
the size of the classroom, but world maps 7 
feet or more in width are not uncommon, 
and 5 to 6 feet is probably the minimum 
for most classrooms. 


LEGIBILITY Wall maps that are over- 
crowded with information may be difficult 
to read from more than a few feet away. 
Such maps obviously tend to defeat their 
purpose as wall maps. On wall maps the 
names of continents, countries, and oceans 
should be in large type, suitably spaced so 
as to make reading them possible anywhere 
in the seating area. The same is true of the 
lines representing important boundaries, 
rivers, and bodies of water and of the sym- 
bols representing key cities, mountains, 
and other permanent topographical fea- 
tures. The comment of a noted cartog- 
rapher and geographer is as valid today as 
when he wrote it a half-century ago: ‘‘Inso- 
far as any data on a map cannot be grasped 
by the eye, and easily read, in just that 
measure is the map encumbered with useless 
material, and is a failure.’’4 

The relative size of printing used on 
wall maps and charts is accordingly one 
important criterion for map selection. An 
authoritative study has shown that 2-inch 
letters at 30 feet appear the same as letters 
% inch high (about the height of the let- 
ter h on this line) at a normal reading dis- 
tance of 18 inches. Letters 4 inch in height 
require above-average vision to be read at 
20 feet.1? Of course other factors than type 
size also influence legibility—among them 
background contrast, var.ations in type de- 
sign, and the crowding of elements, as 
mentioned. 

Though a good wall map can be versa- 


11 J, Paul Goode, Goode’s School Atlas, Rand Me- 
Nally, 1918. 


12 Arthur Robinson, ‘‘The Size of Lettering for 
Maps and Charts,’’? Surveying and Mapping, 
January—March 1950, pp. 37-44. 


FIGURE 7.22 


Desk maps of various types are a means of 
ensuring direct student involvement in meaningful 
map use. They also are useful for evaluating 
students’ understanding of many concepts in 
physical geography. 


tile enough to serve a number of purposes, 
there should be enough maps of continents 
and nations and special-purpose maps 
available so that no one map has to be used 
for purposes for which it was not designed. 
For example, a world map should not be 
used for the study of Europe or the United 
States, for if it includes enough informa- 
tion to be useful for that purpose, it is 
probably too crowded for effective use as a 
map of the world. 


SUITABILITY TO GRADE LEVEL The 
level of the information presented on a 
wall map is closely related in importance 
to its visibility and legibility. As we have 
noted, globes and maps have a language of 
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their own which must be learned, just as 
one must learn how to read words, sen- 
tences, and paragraphs. No teacher would 
think of using an eighth-grade reading 
book with a second-grade class, yet too of- 
ten we still find the same or similar map 
and globe materials being used in both up- 
per and lower grades. Instead, there should 
be distinct differences in the globes and 
maps used with beginners and with inter- 
mediate and advanced students. Thus we 
need to be aware of and to examine the 
many graded map materials now available 
from map and globe companies for pri- 
mary, intermediate, and higher grades. The 
four maps in Plates 7.3-7.6, following page 
292, readily show the differences in com- 


plexity between maps intended for begin- 
ning and intermediate levels. 


EFFECTIVE COLOR As on globes, the use 
of color is important on wall maps from 
several standpoints. One of these is es- 
thetic, but more important is the effect of 
color on readability. On the whole, colora- 
tion that provides good legibility as well as 
pleasing appearance is the objective to be 
sought. Lighter shades are usually more 
satisfactory than deep primary colors. Map 
companies tend to avoid heavy or brilliant 
coloration, although the colors used on be- 
ginners’ maps are brighter than on these 
for higher levels because primary children 
respond well to bright, cheerful colors. 
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Color and shading are important, also, in 
making maps easier to interpret. Historical 
maps that show the extent of various em- 
pires that included a specific area at differ- 
ent times are one example. 


Supplementary map materials 

Because course opportunities for map ap- 
plications are so extensive and varied, it 
would be impracticable for any classroom to 
have all of the wall and desk maps neces- 
sary to fill all requirements. One answer is 
a stock of supplementary maps in the in- 
structional resources center. Another is 
ready access to inexpensive and versatile 
outline and special-project maps which can 
serve a variety of purposes. 

There are three primary types of use- 
ful supplementary map materials which 
combine some of the advantages of both 
wall and desk maps. That is, they can be 
viewed by an entire class, but many of 
them can be traced or filled in by the pu- 
pils themselves in the course of discussion 
or study activities—normally a distinctive 
advantage of desk maps. These supple- 
mentary map materials are projected maps, 
slated wall outline maps, and chalkboard 
stencil maps. 


PROJECTED MAPS An important devel- 
opment in projected map materials is the 
large number of transparencies available 
for the overhead projector (see Figure 
7.23). Many of these transparencies have 
overlays which permit the teacher more 
readily to show relationships or to build 
sequential concepts. (See also Figure 10.15 
on page 410). They are available in a wide 
range of topics in geography, history, earth 
science, geology, astronomy, meteorology, 
and mathematics; in format they range 
from simple outline maps and charts to 
full-color maps comparable to wall maps. 
Such transparencies have two distinct 
advantages over maps projected from an 
atlas or reference book by means of an 


FIGURE 7.23 


These examples of some of the many map 
transparencies available emphasize size com- 
parisons of the seven continents and the United 
States; all are drawn to the same scale. 


opaque projector or from homemade photo- 
graphic slides. The first and most impor- 
tant is that the lettering on such maps has 
been designed for projection; the lettering 
on book maps is too small for projection 
purposes because different-size ratios are 
necessary for lettering that is to be pro- 
jected. The second advantage is that any 
room-darkening problem is minimized. 

Projected maps have these advantages : 
they make a considerable number and vari- 
ety of maps available at low cost; they pro- 
vide whatever enlargement may be needed 
for class use; with transparent overlays, 
they have versatility in use by the instrue- 
tor or student. 


SLATED WALL OUTLINE MAPS _ Teach- 
ers know that pupils learn by doing, that 
directed pupil activity is necessary for 
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‘*fixing’’ concepts in their minds. Teach- 
ers also know that complex ideas must be 
built up step by step, with each step simply 
and clearly defined. The slated wall outline 
map is helpful in applying both of these 
teaching principles. The instructor can 
draw one thing at a time on a slated map 
without the class being distracted by ex- 
traneous details. Further, as teachers well 
know, group interest is greatly heightened 
when one member of the class goes to the 
wall map and chalks in a name, outlines 
an area, or traces an important parallel or 
trade route under the watchful eye of the 
rest of the class. Like the modern chalk- 
board, slated maps are made attractive by 
the use of color. A slated outline world 
map and a slated globe on the same scale 
provide an excellent combination for teach- 
ing important area and location concepts. 


CHALKBOARD STENCIL MAPS An _in- 
teresting and inexpensive addition to a 
school’s map materials is a chalkboard 
stencil map. This is a wall map that has 
perforation along local, state, and/or na- 
tional boundaries (see Figure 7.24). Chalk- 
board stencil maps can be used in much the 
same way as slated wall maps. The stencil 
map is particularly useful when the class- 
room teacher feels it is desirable to have a 
number of pupils at the board at the same 
time, because as many maps can be stenciled 
on the chalkboard as space permits. It also 
is convenient when the instructor wishes to 
present an additional illustration or two 
without disturbing work already on a slated 
map. Chalkboard stencil maps can be made 
rather easily from inexpensive window 
shades; a few stencil maps are available 
commercially. 
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FIGURE 7.24 


To make and use a stencil map from a window 
shade or heavy paper, first trace or draw the 
outline of the map on the material. Then (a) 
punch holes with a leather punch about 1 inch 
apart along the outline; (b) hold the stencil 
firmly against the chalkboard and rub a dusty 
eraser over the perforations (c) check the outline 
before removing the stencil; (d) connect the 
outline of dots with a solid chalk line. 
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Effective teaching with maps and globes 


ECAUSE the world is becoming increas- 
B ingly complex in its political, cultural, 
and technological relationships, it is in- 
creasingly important that today’s pupils 
fully grasp the concepts involved in map 
and globe use. As the geographer and edu- 
cator Lorrin Kennamer, Jr., has put it: 


Speed of travel, mass communication, 
mobility of people—all are aspects of the 
modern world which are continually ex- 
panding our personal horizons. In one 
sense, the world is not shrinking ; it is 
getting larger and larger in terms of each 
individual’s contact with other peoples, 
other cultures, other areas. It is this enlarg- 
ing personal world that necessitates the 
development of a sense of place and space. 
It is to the social studies that we must turn 
for the development of the skills necessary 
to equip each citizen with a global frame- 
work and with the ability to use this frame- 
work. Maps and globes are the vehicles 
whereby we travel with our students into 
realms beyond our immediate horizons.3* 


Thus, assuming an adequate supply of 
good globes and maps, we must proceed to 
the next, even more important, step: we 
must consider seriously how to use them to 
best advantage so that our pupils can learn 
both to read and interpret them properly. 
One important teaching principle is: start 
with the pupil where he is. Closely related 
principles were emphasized earlier in con- 
nection with teaching students to read 
graphs and diagrams and other symbolic 
materials—that is, before symbols of any 
kind can be internalized, pupils must have 
a background of experience which can give 
these symbols meaning. In the rest of this 
chapter, we deal with suggestions for de- 
veloping initial map-reading readiness and 


13 Lorrin Kennamer, Jr., ‘‘Developing a Sense of 
Place and Space,’’ op. cit., p. 169. 


some materials and techniques which teach- 
ers have found effective at the primary, 
intermediate and upper elementary levels 
and at the secondary levels. 


Developing map-reading readiness in the 

primary grades 

Where is the child so far as globes and 
maps are concerned? What is he familiar 
with that the teacher can use as a basis for 
beginning to teach him globes and maps? 
In developing map skills in the primary 
grades, it is important to base the geo- 
graphical-readiness program on the im- 
mediate environment : 


Geographers agree that children should 

not be faced with a symbol on a map which 
does not bring to mind an image of the 
reality for which it stands. Elementary 
pupils need carefully graded and appropri- 
ately sampled experiences in observing 

real landscapes in the immediate world 
around them. They must be given oppor- 
tunity to think over, discuss, and relate 
what they have seen. They must be allowed 
to map what they themselves have seen and 
discussed, and to read simple maps made 
by others for which they now have adequate 
images.'4 


The pupil’s home and yard, his im- 
mediate neighborhood, the way to school, 
his schoolroom, the school yard, and per- 
haps other parts of the community where 
his class has gone on a field trip—all pro- 
vide solid bases for building an initial con- 
ceptual framework for understanding ge- 
ography generally. For example, in a suc- 
cessful experiment some years ago, which 
has been replicated many times since then, 
one class of very young children were 


14 Rose Sabaroff, ‘‘Firsthand Experiences in 
Geography for Second-Graders,’? Journal of 
Geography, September 1958, p. 306. 


started out with a sound learning experi- 
ence of this nature : 


Children begin early and without direction 
to represent places they have seen by rep- 
resenting them with blocks or other ma- 
terials. After a Buffalo kindergarten class 
had visited the Peace Bridge, the children 
built a model of the bridge across the class- 
room. They were able to tell which end 
of their bridge represented the Canada 
end and which represented the end near 
their school. They pointed out where the 
rwer flowed beneath the bridge. 


The importance of observation and field 
trips to nearby areas for young children is 
universally stressed as a basis for building 
initial geographical concepts. In other 
words, true geography can neither be 
taught to nor learned by young children 


15 Kathryn Whittemore, ‘‘Maps,’’ in Geographic 
Approaches to a Social Education, 19th Yearbook, 
National Council for the Social Studies, 1948, p. 
120. 


FIGURE 7.25 
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without constant reference to their own 
completely understood home area. 

By the time they are in the third 
grade, most children are ready to partici- 
pate in making pictorial maps of familiar 
sections. The harbor as they saw it will be 
faithfully reproduced, with ships, docks, 
and lighthouse likely to be drawn realisti- 
cally (see Figure 7.25). Perspective and 
scale may be crude or absent, but, nonethe- 
less, such maps show the beginning of a feel- 
ing for relative size, location, and distance. 
Providing experiences that naturally give 
rise to pictorial murals and maps is a good 
way to begin formal map work. Before 
long, symbols can be introduced to repre- 
sent streets, buildings, important land- 
marks, and topographical features. The 
new meanings will take shape through ap- 
propriate application of standard geo- . 
graphical terms. Figure 7.26 shows a three- 
dimensional labeled representation of top- 
ographical features that helps the student 
in comprehending such terms as plateau, 
desert, and piedmont. 


This map of Los Angeles Harbor was made by 
primary pupils after a field trip. What educational 
benefits do you see in this kind of map activity? 


FIGURE 7.26 


The language of maps involves learning many 
geographical terms, such as those painted on 
this three-dimensional representation of 
topographical features. 


Pictures also play a vital part in map- 
reading readiness. They can help interpret 
and generalize concepts acquired from field 
trips and they can open large areas of the 
earth to observation which would other- 
wise be impractical to observe. Early con- 
cepts of land surfaces and climate can be 
developed and generalized through pictures 
and films. Charts are available which com- 
bine pictures with large-scale maps of small 
areas to illustrate the meaning of various 
map symbols (see Plates 7.1 and 7.2, fol- 
lowing page 292). There are many specific 
ways of using pictures to teach map con- 
cepts and to lead directly into the use of 
globes and maps. The use of pictures with 
maps can help children to ‘‘see’’ the re- 
lationships on the maps. 

A globe is also an essential part of the 
map-reading readiness program. Not only 
are all flat maps derived originally from 
the globe, but it is by all odds the best me- 
dium for developing a true idea of the 
earth’s sphericity. The importance of hav- 
ing a globe constantly at hand is obvious, 
for a globe is essential in acquiring such 


concepts as the earth’s rotation, the ex- 
planation for day and night, the poles, the 
meaning of direction, and the large propor- 
tion of the earth’s surface which is covered 
by water. 

A noted geographer, Henry Warman, 
makes a strong case for the development of 
world and universe concepts at the same 
time as we are developing the relationships 
of the near, the small, and the local com- 
munity to larger areas and to the world as 
a whole. He points to the need for the de- 
velopment of a ‘‘one-worldism, a globalism, 
even a multi-globalism’’ conceptual frame- 
work as a major need for the solution of 
man’s problems now and in the future. He 
coneurs with the merit and logie of start- 
ing to build young children’s geographic 
concepts from where they are, but he also 
observes that through the communications 
media, young children, youth, and adults 
alike are also being made aware of signifi- 
cant events throughout the world. He con- 
tinues : 


Global happenings as well as local events 
are not only heard about soon after their 
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occurrence but frequently are also seen as 
they are occurring. The global probings, 
the space experiments, the preparations 
and actual performances in recent and 
coming months are cases in point. To this 
writer there seems to be strong evidence 
to support and vital reasons for introduc- 
ing the far along with the near in relating 
the big more closely to the small. . . . And 
why can we not keep head, eyes, and ears 
attuned to the universe, while we keep 
hands and heart attuned to the immedi- 
ate 216 


Among a number of helpful suggestions on 
how globalism and related ideas can be 
dealt with effectively at various grade 
levels, Warman points to the fact that it 


16 Henry J. Warman, ‘‘Globalism: A Concept and 
Its Development,’’ Journal of Geography, January 
1970, p. 10. 


FIGURE 7.27 
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is not too soon in the primary grades to 
stress cleanliness in all its facets and also 
its opposite—pollution : 


On trips to high vantage points as well as 
on photographs, man’s smogging of the 
air his clogging of the water with 

germs and filth may be pointed out. To- 
day’s pupils will not escape these pollu- 
tion problems. Increasingly the disposal 
of waste materials of the globe’s inhabi- 
tants looms larger as a major problem. 
Into which sphere is the waste to be cast 
—air, water, or land? Here is an opportu- 
nity to blend a topic in a local small area, 
single “‘habitat’”’ studies, with the same 
topic in the global region of earth in- 
habitants.17 


For primary rooms, the globes used 
should be simple ones—one a slated globe ~ 


Mi Thid’, p: 12. 


Two students examine a planetarium model that 
helps explain day and night, phases of the moon, 
and various other astronomical phenomena. 


on which the teacher can write and which 
shows primarily the land and water areas, 
and another a simplified cradled globe 
which can be lifted out and handled by the 
pupils. One use of the cradled globe sug- 
gested by Warman is to take it outside in 
the morning, at noon, and in the afternoon 
and position it so that the local area is fac- 
ing the sun. Then pose the questions, ‘‘ Did 
the sun really rise in the east, cross the 
sky, and then set in the west?’’ ‘‘Or could 
it be that the sun is ‘fixed’ in its position 
and the earth, especially that part where 
the class is standing, went around to meet 
the sun?’”48 The rotation and revolution 
concepts can also be introduced by shadow 
casting, as illustrated in Figure 7.27. 

The colors on beginners’ globes are 
used to differentiate major regional, na- 
tional, and surface features rather than 
subtle gradations in elevation, sea depths, 
and the like. Such globes are often paired 
with simplified flat maps of identical col- 
oration so as to facilitate the transition 
from reading globes to initial reading of 
flat maps. Schoo] map companies are apply- 
ing these principles in special multimedia 
kits of materials including special globes, 
maps, study prints, and desk maps of vari- 
ous types. There are special programs for 
map-reading readiness, the teaching of ge- 
ographical terms and concepts, space 
science programs, earth science programs, 
history projects, and others. Some of these 
programs are self-contained, and most of 
them have been designed to meet specific 
learning objectives. The materials and sug- 
gested activities typically provide for sub- 
stantial student involvement. The extent to 
which such programs have been validated 
in Instructional Development terms is prob- 
ably limited, but there is little question that 
such programs are an improvement over 
what teachers and pupils have previously 
had to work with. 


18 Tpid., p. 11. 
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Developing skills and applications in the 
intermediate grades 


In the fourth, fifth, and sixth grades, globe- 
and map-reading skills are developed at a 
more advanced level. Systematic instruc- 
tion includes regular use of globes and 
maps, plus increased development of skill 
in reading them. History and geography 
are brought together in meaningful con- 
texts, each reinforcing the other and estab- 
lishing an initial basis for a better under- 
standing of why people live where and how 
they do today. 

It is in these middle grades that physi- 
cal-political globes and maps are intro- 
duced. When North and South America 
and the other areas of the earth are studied 
in the fifth and sixth grades, the globe 
should be used regularly to establish and 
to maintain correct concepts of relative lo- 
cation, size, and climatic influences. Con- 
tinuous cross-reference between maps and 
globes is emphasized at this level and should 
become habitual. During this period, the 
student also needs to learn the use of leg- 
ends and color keys in order to interpret 
maps and globes which may not have 
matching coloration, since most maps he 
sees after this time are apt to vary in the 
colors used. 

As still more maps are used, the scale 
assumes significance, and its meanings must 
also be taught in order to avoid misconcep- 
tions. The ability to approximate locations 
in terms of latitude and longitude, plus a 
comprehension of scale applications at dif- 
ferent latitudes, enables the pupil to begin 
to make meaningful comparisons among 
different countries and to assimilate related 
concepts. He may discover such funda- 
mental facts as, for example, that Japan, 
which has more than six times as many 
people as California, has about the same 
area. Such discoveries stimulate questions 
and set the stage for further meaningful 
learning. 

Although both subject content and 
map-reading skills are more complex in the 


middle grades than they are in the earlier 
grades, the teacher should not overlook the 
importance of providing motivation and 
opportunities to learn by doing. One fifth- 
grade teacher utilized both these principles 
when he asked his class, ‘‘ Have you made 
your vacation plans?’’ A flurry of hands 
shot up. 

“I’m going to camp in Maine!’’ ex- 
claimed one pupil. 

‘“We’re driving to Yellowstone Park,’’ 
volunteered another. 

‘‘My dad wants to go to the Lake of 
the Woods and fish, but Mother wants to 
go to the Gaspé Peninsula instead, so I 
think we’re going there!’’ said a third, 
grinning. 

Out of the enthusiasm of anticipation, 
a series of useful writing, reading, and 
story-telling activities were developed. The 
location of destinations and routes of travel 
brought into use maps of the state, the 
United States, and numerous road and his- 
torical maps as the students became in- 
volved in their families’ vacation plans. 

One valuable application of ‘‘learning 
by doing”’ is to have pupils make maps of 
their own. This is excellent for developing 
both map-reading ability and the power to 
interpret the data on maps. When a child 
makes his own map by plotting data on a 
base map, he not only receives training in 
observation, but he also begins to acquire 
a fuller understanding of maps as a me- 
dium of communication. A simple example 
would be to trace one’s route from home 
to school on an outline map of the immedi- 
ate area; another would be to locate pol- 
luting drainage outlets that empty into a 
stream on a map of the local area. There 
are many useful applications of this tech- 
nique, but it is important here to distin- 
guish between mere copying exercises and 
creative map construction. While there 
may be certain values in transferring the 
13 colonies from a textbook map to a desk 
outline map, this should not be confused 
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with actual map construction or the learn- 
ing values that come from it. 

Relief maps of a local area provide an 
excellent basis for understanding surface 
features of the area and the physical and 
elevation symbols used on physical maps. 
These three-dimensional maps can easily 
be made by the teacher and pupils. U.S. 
Geological Survey topographical maps, 
which are available for most local areas, 
should be used, along with firsthand ob- 
servation, for accurate construction. One 
method of construction is illustrated and 
briefly described in Figure 7.20 and on 
page 297. Several others give satisfactory 
results.'? The great value of this type of 
map is that it is considerably more realis- 
tic than any flat map and, accordingly, can 
be very valuable in giving meaning to the 
physical symbols on flat maps. When stu- 
dents make a relief map of their own loeal- 
ity or country that is big enough for them 
to walk on and around, there are particular 
advantages in group cooperation while the 
map is being made and group learning af- 
terwards (see Ficure 7.28). 

We should emphasize again that the 
pupil’s creative and inventive use of maps 
and globes is of great importance. Once he 
understands these instruments, he should 
be encouraged to use them and even to 
create needed adaptations of them as he 
becomes more adept in communicating geo- 
graphical ideas and concepts to teachers 
and classmates. 


Developing interpretive abilities in the 
secondary school 


A wide variety of maps and globes is es- 
sential at the secondary level where na- 


19 For details of a simple method of constructing 
a plastic relief map, see Ralph C. Preston, Teach- 
ing Social Studies in the Elementary School, Holt, 
Rinehart and Winston, 2nd ed., 1968, pp. 284— 
288, 3849-351. See also the Student Production 
Guide, 


FIGURE 7.28 


What learning opportunities are possible as these 
Indian pupils study and work with and on this 
relief map of their country? Could you adapt 

this project to help pupils understand their own 
locality? 


tional and world concepts are developed on 
a broad scale. By this time, though the stu- 
dent should have learned to interpret maps 
as well as to “‘read’”’ them, this ability can- 
not be taken for granted. All too frequently 
he will have missed something along the 
line, perhaps because one of his earlier 
teachers was not well enough trained. As 
an example, students and teachers alike are 
frequently unfamiliar with how to read 
directions on maps that have curved merid- 
ians or parallels, as many maps now do. 
The relationship between the grid and di- 
rections on maps is implied, but is often 
not presented clearly in textbooks for any 
level from elementary to college.?° In any 
case, map-reading—like English and spell- 
ing—is the responsibility of teachers at 
all levels. If the secondary school pupil 
lacks basic map-reading skills, he must 


20 See Joseph A. Hazel, ‘‘Most ‘Good’ Maps Do 
Not Have a Directional Symbol,’’ Journal of 
Geography, February 1965, p. 83. 


be taught them before he can proceed suc- 
cessfully. 

In the junior high school, new con- 
cepts must be learned, such as the equi- 
noxes and solstices, time zones (see Figure 
7.29), the international date line, and 
great-circle routes. Globes are essential for 
teaching such concepts, and slated globes 
are particularly helpful for related pupil 
exercises. At the junior and senior high 
school levels numerous _ special-purpose 
maps containing economic, historical, and 
literary data are used regularly, in addi- 
tion to physical-political maps and globes. 
Before completing senior high school, a 
student should have become adept at both 
reading and interpreting a variety of maps 
and globes. If he is fortunate, his teachers 
in various subjects will use maps effectively 
themselves and will recognize the continu- 
ing need to help him improve his ability to 
the point where he is as much at home with 
maps as he is with books. 

As with all other forms of media and 
materials, the good teacher selects and uses 
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FIGURE 7.29 


The sophisticated concepts of time and space 
become enormously important in the Space Age. 
The students’ understanding of them begins with 
comprehension of day and night, the time zones 
on earth, and why we measure time as we do. 


the globes and maps that achieve his pur- 
poses better than any others available to 
him. He uses them in combination with 
such other materials as textbooks, refer- 
ence books, atlases, flat pictures, slides, 
films, film loops, filmstrips, field trips, 
study displays, and desk outline maps—ac- 


Summary 


Globes and maps are a vital part of the 
school’s instructional materials because 
they are the only means by which large 
areas Of the earth, or the earth itself, can be 
effectively represented. Although globes 
are the only true maps of the earth, flat 
projections are necessary for detailed 
study, for ease of viewing, and for seeing 
the whole earth at one time. 

Appropriate globes for teaching pur- 
poses include simplified political globes for 
beginners, slated globes, and physical-po- 
fica globes. Simplicity, size, visibility, and 
color Ponsiienations are important in select- 
ing globes. Several sizes and mountings 


cording to the needs of his class. He recog- 
nizes that these materials are means rather 
than ends in themselves—means to gaining 
a clear and vital understanding of the ge0- 
graphic al, social, and cultural concepts that 
give meaning to the world we live in. 


are available. Although most globes cannot 
be read from a distance of more than a few 
feet, there are advantages in using globes 
16 inches in diameter or larger rather than 
smaller ones. 

Flat maps of the world are unavoid- 
ably inaccurate in two or more of the fol- 
lowing properties of the globe: areas, 
shapes, directions, and distances. For most 
school purposes, good area representation 
is OL primary importance in preventing 
basie mise oneeptions. It is necessary, there- 
fore, that the teacher be able to determine 
whether small-seale maps of large areas 
have good area representation. ie ean do 
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this visually by comparing the map grid 
with the grid on a globe in terms of four 
characteristics of the globe grid. 

Additional factors in evaluating flat 
maps are adequate size, legibility, and 
color. Maps for beginners should be simpli- 
fied, larger than is commonly the ease, and 
colored so as to enhance both legibility and 
attractiveness. 

In summary, the primary considera- 
tions in the selection of wall maps are: 


1 Equal-area projection is important for 
avoiding gross misconceptions on world 
maps or maps of a hemisphere; the 
type of projection is relatively wnim- 
portant for maps of smaller areas. 
Maps should be suited to grade levels 

in terms of complexity and amount of 
information contained. 

3 Larger wall maps should be preferred 
to smaller ones in any instance. 
Coloration should contribute to map 
legibility ; its use for esthetic reasons 

is a secondary consideration. 


so 


HY 


Valuable supplementary map and 
globe materials for group and individual 
instruction include commerical map slides 


Further learner response projects 


1 


Prepare a simple test on map-reading and 

give it to the media class. Include such 

items as the following: 

a_ Alaskais nearly as large as the United 
States. (True or false?) 

b Greenland is larger than Mexico. 
(True or false?) 

c Name siz countries that the 40th 
parallel runs through. 

d Inwhat general direction 1s Moscow 
from Chicago? 

e Which of the following is the most di- 
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and transparencies, slated wall outline 
maps, and chalkboard stencil outline maps. 
Plastic relief maps and pupil-made large- 
seale relief maps of local areas are of much 
value in teaching map-reading, as are a 
number of the special multimedia programs 
now available from map companies. 

Effective use of maps and globes is 
based on map-reading readiness; this is de- 
veloped in the primary grades through ex- 
tensive observation of the local environ- 
ment and early experience with globes and 
global concepts. The use of pictures and, 
later, of motion pictures and other instruc- 
tional materials gives important meaning 
and visual imagery to maps and globes. 

Systematic instruction in geographical 
concepts and in reading globes and maps 
begins in the third or fourth grade and 
continues thereafter. Geography instruc- 
tion today incorporates history and cul- 
tural concepts to the end of promoting 
better understanding of the peoples of the 
earth. The ability to interpret maps, above 
and beyond the essential ability to read 
them, is vital to the development of this 
understanding. 


rect route from San Francisco to 
Japan? 
(1) Westward via the Hawaiian 
Islands 
(2) Westward, but slightly north of 
the Hawaiian Islands 
(3) Northwestward along the Alaskan 
coast and the Aleutian Islands 
(4) Northward and nearly over the 
North Pole 
Have the students check their own papers 
and discuss the implications of the errors 
that were made. 


2 


Examine catalogs from several map and 

globe companies and select specific globes 

and wall maps for use in one of the follow- 

ing: 

a A primary room 

b Anintermediate or middle-grade class- 
room 


3 


Examine your local newspapers, magazines, 
and even the books you are using to see 
how widely maps and globes actually are 
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c <A social studies room in senior high 
school 

ad Anadult class in world affairs 

Be ready to state the reasons for your 

selections. 


used in our daily lives. Be alert for ideas 
and materials that you can use in teaching. 


4 


Send for some or all of the following ma- 

terials to add to your media library: 

Map Projection Studies (free); Toward 
Better Understanding of Maps, Globes, 
and Charts (free) ; The Place of Maps 
im Current Events (free); all from 
Denoyer-Geppert, 5235 Ravenswood 
Avenue, Chicago, Ilinois 60640. 

Guide to Effective Globe Usage ($2.95) ; 
Learning To Use a Map ($1.95) ; both 
from A. J. Nystrom & Company, 3333 
Elston Avenue, Chicago, Illinois 60618. 
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To identify several types of audiotape recording — ' Demonstrate your ability to record and play back 


devices and demonstrate one’s ability to use situations produced in small groups, taking into 
them by recording and playing back audio account environmental sounds, pickup condi- 
information or a Perloumenas: tions, and individual audio situations. Evaluate 


__ by referring to the criteria on pages 333-336. 


To acquire.understandings about the instruc- _ Demonstrate your grasp of the instructional uses 
tional usefulness of such audio playback and — ef audio recording and playback situations by 

_ retrieval systems as open-reel, cassette, card- —_—__ originating teaching examples with one or more 

__ type, and special-use recording and playback — Ss _ of the following: open-reel, cassette, or card-type 
Ae gens : eee recordings and playback. Use the criteria on 
pees SS pages 333-336. 
To gain insights and understandings aboutthe __ _ Demonstrate how audio instructional learning 
interrelationship between audio learning instruc- experiences may be employed most profitably 
tional materials and the six learning tenets as one creates and uses such audio experiences 


described in Chapter 2, pages 46-74. as the following: open-reel, cassette, or card- 
- ees type recordings and playback. Evaluate your out- 
comes by measuring them in terms of the six 
learning tenets described in Chapter 2, pages 
46-74. 


ISTORIANS, scientists, musicians, 

teachers, lawyers, and countless 

others for years dreamed about and 
longed for the ability to capture and re- 
examine words, music, and other auditory 
manifestations of human or natural activ- 
ity. Today, of course, this ability is a 
reality. For example, each word of direc- 
tion spoken by control tower personnel and 
each audible response of men or machines 
during the flight of any commercial jet air- 
craft is recorded, stored, and made avail- 
able for later replay and study. Space en- 
gineers rely on total recording and 
playback for study and evaluation of every 
audible phase of human response during 
space flights. Engineers and scientists use 
similar procedures to reconstruct and eval- 
uate the nature of past actions or perform- 
ances of human beings and machines and 
from such analyses they are able to formu- 
late better plans and procedures for the 
future. 

Now such machinery is available to 
every teacher who undertakes to under- 
stand its functions and possibilities suffi- 
ciently to use it in his own classroom, that 
is, to use tape-recording equipment and re- 
lated playback techniques or equipment. In 
this chapter we investigate the nature and 
uses of audiotape recording and playback, 
both tape and disc techniques. 

The audiotape recorder is a kind of 
mechanical memory which, when used skill- 
fully, is capable of capturing and record- 
ing every sound wave that strikes the face 
of its sensitive mechanical ‘‘ear,’’ the mi- 
crophone. It is a complete ‘‘listening post’’ 


—it does not delete or screen out anything 
during the recording process This last 
quality sometimes surprises teachers who 
use a tape recorder: often the mechanical 
‘“‘ear’’ picks up and records sounds—street 
noises, hallway disturbances, or even whis- 
perings—of which the teacher was quite 
unaware. How this can be avoided is de- 
scribed later. 

Used wisely, audio recording and play- 
back can virtually create an ‘‘assistant 
teacher’’ which will communicate informa- 
tion tirelessly and dependably while the 
human teacher is busy humanizing and 
personalizing instruction. Many learning 
information situations can be recorded, for 
example, suggestions made by community 
resource visitors to the classroom and the 
responses of individuals or small groups of 
pupils. The tape recorder is useful in 
organizing and reporting important infor- 
mation or in developing how-to-do-it proce- 
dures for use by fellow students. Evalua- 
tions by students of fellow students’ 
performances of oral reading of poetry or 
prose, speaking a foreign language, ex- 
temporaneous speaking, singing, instru- 
mental music, and dramatic interpretations 
represent unique recording, playback, and 
evaluating learning experiences provided 
by means of tape recorders. 

To make possible the effective use by 
learners and teachers of such audio record- 
ing and playback experiences, suitable 
equipment must be carefully selected and 
certain skills must be acquired, as now 
described. 
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ECORDING equipment is designed to ac- 
ey complish tasks that vary in complexity. 
A moderately priced medium fidelity audio 
recorder fills most of the needs in a small 
classroom where individuals or small groups 
use the equipment. However, a small-group 
recorder and its inexpensive microphone 
could not be expected to record with the 
degree of fidelity—the quality of reprodue- 
ing sounds which are identical to, or at 
least comparable to, the original—needed to 
record and play back the performance of a 
choral speaking group, a chorus, or a band. 

The intricacies of audiorecording per- 
formance as measured in terms of the 
electronic engineer’s standards—frequency 
response (hertz), output (decibels), and 
wave form (fidelity)—are not discussed 
here, as most teachers do not need this tech- 
nical knowledge. What the teacher does 
need to do is decide exactly why, how, and 
where the equipment is to be used and 
the nature of the learning goals it is to be 
used to accomplish. Equipped with such 
a list of conditions and desired functions, 
he should then seek the advice and counsel 
of the media specialist or a local tape-re- 


FIGURE 8.1 
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corder dealer about the best kind of re- 
corder to use. Simplicity should be the rule_ 


—simplicity of controls, ease of setting up 
and taking down equipment, simplicity of 


operation, and so forth. 

~ At least three useful types of audio- 
recording equipment are available—general 
classroom recorders, large-group  high- 
fidelity recorders, and _ special-purpose 
‘“eard-reader’’ recorders developed for in- 
dividualized instruction. These are now 
discussed. 


Classroom recorders and playbacks 

Classroom audio recorders use either open 
reels of 14-inch magnetic tape or cassettes _ 
(closed plastic containers) which hold 
either 14-inch or \-inch tape (see Figure 
8.1). Some readers will be able to recall 
recorders which cut a variable-depth groove 
into the surface of a plastic coated ‘‘blank,”’ 
a dise or record, or the intermediate de- 
velopment, the wire recorder, which first 
used the magnetic sound-recording princi- 
ple to capture electronic counterparts of 
sound waves and then to reproduce them. 


Audio recordings are available in a variety of 
forms. Shown are: (upper left) 1/4-inch tape on 
7-inch and 5-inch open reels; (middle left) 1/8- 
inch tape cassettes; (lower left) 1/4-inch tape 
cartridges, gradually being superseded by 
cassettes, but still in use; also (upper and lower 
right) 12-inch and 8-inch traditional records. 


FIGURE 8.2 
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Since very little such equipment remains in Open-reel recorders offer a significant 
use today, neither the dise nor the wire advantage: the i can easi be 
recorder is considered further here. edited; that_is, 1t_is possible to delete ma- 
All forms of tape recording and play- terial and rearrange sections of material 


back—open reel and cassette—employ the wiht orth saving and thus warrant 


same principle: Sound waves are picked up the effort of organizing such 1 


4 


by a microphone and instantaneously con- | more permanent form. Cassette recorders 
verted into a series of varying electrical | offer other advantages: the tape is per- 
impulses. These impulses travel to a small /  mianently enclosed in a plastic container, 


magnet which touches the moving tape but the forward or rewind movement of 

. . . . SS Ea es LE FS a, ee EE 
which is coated with a magnetic substance, the tape is controlled easily by pushing a 
usually iron oxide. The coating receives and utton_ or turning a knob. Cassette tapes 


retains magnetic impressions of varying may be ‘‘loaded’”’ or unloaded”’ in a matter 
strengths which correspond directly to the of seconds. Prerecorded or blank cassettes 
original impulses set up by the sound waves drop easily into place and are immediately 
of voice or music (see Figure 8.2). The tape ready for use, either to record new audio 
can be rewound and played back at once. information or to play back what has al- 
In this reverse process, the invisible mag- ready been recorded. By breaking out a 
netic impressions excite a magnetic head small plastic spur on the back of a newly 
and create electrical impulses which, after recorded cassette tape, one can make it im- 
being suitably amplified, activate the loud- possible to erase the material on a tape or 
speaker diaphragm to produce sound waves on the instruction track of a dual-track 
identical to those originally recorded on the tape. The usual cassette recorder is simplic- 
tape. ity itself to operate, either in recording 
Tape recordings can be used again and material or playing it back. (In addition to 
again. A reel of mylar plastic tape may be hundreds of open-reel models, more than 
run thousands of times without any visible 8,000 cassette recorders are being used by 
evidence of wear or any decrease in the teachers in the public schools of Hawaii.) 
fidelity of the sound. If, on the other hand, These are among the many questions a 
an error has been made or the recording is teacher should ask about the functions of 
no longer needed, the magnetic image can audio recording-playback equipment : 
be erased in a matter of seconds. Erasing ‘tIs the recorder-playback suitable 
makes the tape magnetically neutral, and for use by individuals or small groups of 
the tape is then ready for immediate reuse learners who wish to evaluate their spoken 
for other recordings. Many models and communication—reading, giving directions, 
types of open-reel and cassette tape re- describing experiences, reporting informa- 
corders are available, ranging in price from tion, and so forth? If it is light in weight 
$15 up to hundreds of dollars (see Figure and easily operated, either an open-reel or 
8.3). a cassette recorder-playback is suitable. 
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However, for the most effective self-evalu- 
ation or peer evaluation, the sounds being 
played back must match faithfully the 
original quality of the sounds recorded. 
Such fidelity is needed if judgments are to 
be made on the basis of human performance 
rather than on some ‘‘trick’’ of recording 
quality, Pronunciation, enuneiation, ex- 
pression, enthusiasm, and so forth, may be 
judged effectively only when the play ed- 
back sounds truly refleet or ‘mirror’? the 
the original ones. The use of an inexpensive 
but reasonably good-quality microphone 
does much to ensure such fidelity. The 
proper use of the microphone and recording 
level Sieben is described on pages 332-334. 

v2. Is the recorder-playback suitable for 
individual use and study? For this purpose, 
equipment must be almost indestructible 
and yet lightweight. Many recorders con- 
structed for long use under a warranty do, 
in fact, weigh five pounds or less. To use 
recorders properly as communications tools, 
pupils should take them home, to the li- 
brary, to study ecarrels, and to small-group 
study meetings. Thus they must be 
equipped with earphones as well as adjust- 
able-volume speakers. The use of micro- 
phones and earphones, single or multiple, 
should be simple enough so that primary- 
grade pupils as well as older students can 
use them effectively (see Figure 8.4). 

4. Will the recorder -playback permit 
the learner to listen to information, respond 
on the same tape as he evaluates his efforts, 
and/or listen to the teacher’s or fellow 
pupil’s evaluations? To do any or all of 
these things, a multiple-track ‘machine is 
needed. In such a machine, preferably 
eassette type, parallel tracks or areas of 
the same tape are used to record and play 
back prerecorded information and carry the 
voice responses of the pupil and evalua- 
tions or comments by the pupil himself, the 
teacher, or other pupils (see Figure 8.5). 
The recording instrument should be ea- 
pable of high-fidelity reproduction, which is 
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FIGURE 8.3 


These (a and b) open-reel and (c and d) cassette 
tape-recorder playback machines are but a few 
among hundreds of similar models available. 

In choosing from among such a wide variety of 
well-made and economical machines, one must 
first ask, “What kinds of audio experiences do | 
wish to plan with and for learners?” To accom- 
plish specific tasks, the appropriate recorder 
must be selected. What kinds of use experiences 
do you hope to achieve through the optimum use 
of a classroom audio recorder-playback? Which 
type will you use or plan to use? Why? 


par ticularly _essential_+n—vocabulary- ‘and 
language-development. 

For example, in helping pupils gain 
skill in more accurately pronouncing words, 
phrases, or sentences, a teacher may pre- 
pare as a drill a tape-recorded series of 
suggestions. Following the directions he 
may record words or sentences as models 
for each listener to heed and imitate. (Once 
recorded, such an experience should be re- 
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played and checked for accuracy and 
quality by the teacher.) Later, as the stu- 
dent listens, he should be able to record his 
own attempts to speak with the desired pro- 
nunciation or inflection indicated in the 
model. More important, he should be able to 
compare his performance with the model. 
This enables the learner to perform, com- 
pare, and evaluate ; it also motivates him to 
practice further because he can instantly 


Wi sere 


hear the results of such practice. He should 
be able to erase his own responses and try 
again repeatedly. A multiple-track recorder 
makes al] this possible. 

4-Is the recorder-playback flexible 
enough to make it possible to copy or 
““dub’’ from original tapes? For example, 
sometimes it is desirable to make copies of 
the creative work of individuals or groups 
of pupils which would be useful to age- 
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FIGURE 8.4 
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This student is about to insert a 1/8-inch tape 
cassette into the recorder-playback. He may 
listen, record, move rapidly ahead, or relisten by 
Operating one of four push-button controls. The 
tape is permanently enclosed in the cassette. 
What advantages or disadvantages do you asso- 
ciate with such a system? 


FIGURE 8.5 


This diagram shows how multiple-track tape 
works. Track 4 contains the teacher’s pre- 
recorded ‘‘model,”’ while tracks 1 and 2 (com- 
bined for monaural use) are used by the learner 
to record his responses. (The ‘‘safety zone,” 
which includes track 3 in this case, is not 

used for recording; its function is to prevent 
deterioration of the teacher’s instructions and 
examples while the student is recording and 
erasing on the response track.) Thus the 
learner is able to listen, learn, respond, 
evaluate by immediately comparing his 
attempts with the model. How can you use such 
a procedure in your teaching? 


f y Track 4 
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—_——————_ Tape Width 0.150” 


mates in other classes. To do this a second 
or companion recorder is needed which 
when interconnected with the first by means 
of a special set of wires and plugs will copy 
or dub a duplicate electronically. Copies 
thus produced are superior in quality to 
those produced by setting the microphone 
of the copying recorder in front of the 
speaker of the playback machine. 

\S. May the recorder-playback be 
adapted to use in a wireless transmitting 
system? It is often very advantageous to 
be able to use playback via limited broad- 


casting within a school building. Under 
such a system, it is possible to distribute as 
many as from four to a dozen or more in- 
formational or instructional programs or 
experiences simultaneously. In a few 
minutes teachers or students can select 
needed cassette tapes of audio information 
and place them in the transmitter playback, 
thus making the information available to 
listeners anywhere in the school. The pupils 
are equipped with headsets attached to a 
selector box. By manipulating a dial on 
the box the program may be selected. 
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rg hee the recorder-playback be used 
to record community study experiences? 
Often an interview with a local business- 
man, farmer, or engineer may produce 
information or suggestions of such im- 
portance as to warrant recording the ex- 
perience for later reference and study. To 
do this the recorder must be powered by a 
battery so it can be used in places where 
electrical wall sockets are not available. 
Most classroom cassette recorders and some 
open-reel types are available in dual 
battery-AC current models. 

Almost any audio recording situation 
which the creative mind of the teacher can 
envision can be accomplished easily and 
effectively if the right kind of lightweight 
and easily operated classroom recorder- 
playback is used. As noted, because of the 
number and types of equipment available, 
the teacher should seek the advice and 
counsel of the professional audiovisual 
media specialist or dealer. Fortunately, 
much tape-recording equipment is now 
designed so that primary-grade children 
can handle recording and _ playback. 
Teachers who remember some of the com- 
plicated “‘pioneer’’ equipment will be glad 
to discover that it has been replaced by 
simplified models. It is now easy to set up 
and use audiotape in either open-reel or 
cassette units. 


Large-group recorders 
The essential difference between the class- 
room audio recorders just described and 
those suitable for recording large groups is 
often only a matter of degree. Large-group 
recording situations usu emand hi 
quality microphones; 


recorder sensitivity in order to capture anc 
reproduce very low and extremely hich 


and the reproduction of these 


sounds ; 


cient volume so that large audiences will 


hear comfortably. Equipment that can 
achieve these qualities may be expected to 
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be larger, heavier, and more costly. Also, 
more expertise is required of the operator. 
Nevertheless, many such audio machines are 
marvels of compactness, efficiency, and 
reasonable ease of operation. 

As in selecting classroom audio re- 
corder-playback equipment, one must select 
large-group recording equipment only after 
determining the uses to which it will be 
put. Selecting and using microphones are 
important; one or all of the three basic 
types of microphones should be available 
for the varying uses to which such re- 
corders are put. The one-direction pickup 
or unidirectional microphone is best suited 
for use by a single student as he faces an 
audience. His voice alone will be picked up 
and such audience noises as shuffling of 
feet, whispering, and coughing will be 
minimized. Where two persons or small 


groups speak or perform from opposite 4 -¢: 
sides of the microphone, a bidirectional pre 


microphone is needed. All-directional or 


omnidirectional microphones are widely 
us efull 


they easily become ‘‘overloaded’”’ by ex- 


cessive sounds and roduce annoying 
“squeals”? called feedback. This brief ex- 


planation is intended merely to inform the 
teacher that there are three basic types of 
microphones; it is best to seek the assistance 
of the media specialist or qualified local 
dealer when actually selecting and using 
microphones (see Figure 8.6). 

Stereophonie audio recorder-playback 
equipment is used in many schools to re- 
cord, play back, and evaluate choral speak- 
ing and dramatic, vocal, and instrumental 
performances of individuals and groups. 
Stereophonic audio recording uses two or 
more microphones. The sounds picked up 
by each are recorded separately and then 
played back separately through two or 
more speakers or both sides of a headset. 
Lifelike sound fidelity is the result—the 
listener hears the reproduced sounds as he 
naturally hears sounds, coming from two 
or more directions at the same time, but in 
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FIGURE 8.6 


This diagram shows the pickup pattern of three 
general types of microphones that are useful to 
the teacher. Which do you consider best for your 
various audio recording activities, classroom as 
well as large group? 


Bidirectional 


Omnidirectional > 


Unidirectional 


intensities that vary according to distance 
and direction, as they do in ‘‘natural’’ hear- 
ing. For example, in recording a school 
orchestra, two microphones may be used, 
each one recording only one important 
section of the entire group. Thus, as shown 


FIGURE 8.7 


Stereophonic microphone placement depends on 
the size and characteristics of the room and the 
sound qualities to be recorded. The teacher 
should experiment until he finds the placement 
that produces the best results. 


in Figure 8.7, Ml (microphone 1) will 
pick up primarily the sound of the strings 
and part of the percussion and the brasses ; 
M2 will pick up primarily the sound of the 
woodwinds, and so forth. The recording 
will be played back over a stereophonie tape 


Strings 


war? 


Conductor 
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playback in which the sounds picked up by 
M1 are reproduced by one corresponding 
loudspeaker and those picked up by M2 are 
reproduced by a second loudspeaker placed 
some distance from the first. In the play- 


back, the relationship and emphasis of the 
sounds are reproduced so that the actual 


physical positions, quality, and volume 
in the original performance are closely 
duplicated. 

The listener is usually impressed by 
stereophonic recording because of the great 
‘““presence’’ or lifelike quality in the sound 
reproduction it achieves. He can close his 
eyes and solely by listening identify sounds 
as to their type and location—and even 
change of location, if this has occurred. 
Listening to stereo recording is not only a 
remarkably esthetic experience, but one 
that enhances audiolearning, particularly 
in cases where identification of location, 
emphasis, and relationship of sounds is im- 
portant. Sound reproduction by tape is 
efficient in that it eliminates both surface 
noises and the noises due to mechanical 
sound reproduction techniques. Like tapes 
generally, stereo tapes are not subject to 
rapid deterioration and hence can be used 
over a long period of time. 


Card-type audio recorder-playbacks 

In the usual audio recording and playback 
learning experiences we have described, the 
student records and listens for a number 
of minutes or longer at a time. The use of 
very short audio messages—3 to 5 seconds 
long—in connection with cards is an ex- 
citing new development. This variation is 
described by those who have developed it 
as audio flashcard systems, audio card 
readers, or Language Master programs. 
Regardless of the name used, all these terms 


refer to a-means of recording on-one 9 to 
15-inch length of audiotape that is attache 
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tions, symbols, or pictures may be written 
portion of each card the short strip of 
‘‘sound track”? to describe the printed ma- 
Se The student inserts a 
selected card into a slot on top of the 
recorder and the card automatically moves 
across a magnetic head or vice versa. As 
this occurs, the user hears his own or the 
instructor’s voice reading or describing 
the visual material printed or pictured on 
the face of the card (see Figure 8.8). The 
learning effect thus combines the visual 
with the aural. 

The recording phase motivates the 
student to engage in active participation, 
which helps to sustain interest. To reinforce 
the ‘‘seeing’’ and ‘‘hearing’’ steps in this 
learning process, the student turns a 
“‘record’’ switch and repeats the materials 
he has just seen and heard. The student’s 
voice may be rerecorded in such a way 
(dual-track tape) that he can replay his 
own response and then that of the ‘‘model’’ 
for comparison. If the student’s perform- 
ance is faulty, he can erase and record 
again—as in traditional tape-recording ex- 
periences—as many times as he wishes. 

Preprinted and precoded card sets are 
now available in vocabulary building, 
words and pictures, language stimulation, 
English grammar development, pronuncia- 
tion and phonics, and many other areas. 
Blank cards are also available, making the 
device readily adaptable to many uses. Ap- 
plications in teaching the meanings of sym- 
bols and vocabulary, modern math, chemis- 
try, spelling, etc., should be explored by 
imaginative teachers. It is conceivable that 
the use of this device in the teaching of 
reading may reveal new pathways to skill 
mastery and comprehension. A teacher can 
write, draw, or even paste pictures on a 
blank card. By inserting the card in the 
machine, he can then record on the mag- 
netic track the word or phrase describing 
the image, symbol, or word. His recording 


FIGURE 8.8 


These are three widely used audio card-reader 
models: (upper left) TTC—Teaching Technology 
Corporation; (upper right) Language Master— 
Bell & Howell; (lower right) EFi—Electronic 
Futures, Inc. All of these accomplish similar 
basic recording and playback functions. The 
sample tape cards shown give an idea of the 
variety of subject content presented as visual- 
audio experiences. Can you identify some that 
would be useful in your teaching? On blank 
cards, also shown, teachers or pupils can attach 
cutout pictures, draw, or print words or phrases. 
What opportunities do blank cards present to 
you or to your pupils? 


can’t be erased unless he himself decides 
to change it. Pupils then play the ‘‘sound 
eard’’ and are free to imitate and learn at 
their own pace (see Figure 8.9). 

The card reader has a unique capacity 
to make possible rapid and efficient indi- 
vidualized special vocabulary study. Con- 
sider this example described by a professor 
at a school of nursing : 

‘‘T have spent months with the mem- 
bers of incoming classes of student nurses 
helping them master the meaning of the 
special vocabulary which they must know 
in order to carry out the instructions of 
supervisors and doctors. The process was 
always the same. Many of the group com- 
pleted the 300-word vocabulary in a few 
weeks. Others needed much more time and 
endless hours of my attention in evaluating 
and helping. We realized there must be a 
better way—so we decided to try this.’’ The 
professor picked up a 2-inch-thick packet 
of tape cards. On each of the several hun- 
dred cards was neatly printed a vocabulary 
word or phrase. The tape carried the correct 
pronunciation of the word or phrase, and 
on the back of each card the definition was 


typed. 


‘‘The student nurses now come to one 
of these machines,’’ the professor con- 
tinued. She paused to indicate three card 
readers, each located in its own earrel and 
equipped with earphones. ‘‘The student 
reads the directions, turns on the machine, 
and teaches herself by looking, listening, 
recording, and evaluating her own efforts. 
Last term we had one girl complete the 
assignment during the first week—others 
took longer. But all were willing to stick 
with it until they knew the basie voeabu- 
lary. You have no idea how this has helped 
their work in the wards—fewer mistakes 
than ever before.’’ 

Other basic vocabulary problem areas 
—foreign languages, mathematics, science 
can be approached in this way and at any 
grade level. 

The card-reader audio system is par- 
ticularly well adapted to providing for the 
wide variations among pupils in learning 
facility, as well as in individual interests. Tn 
all aspects of education, this variation is 
reflected in a great range in span of atten- 
tion, amount of repetition that is necessary, 
and degree of individualization that is 
necessary in the pace at which learning ex- 
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FIGURE 8.9 
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Card readers present, both visually and aurally, 
words, numbers, pictures, or symbols. The 
learner sees the information shown on the card 
and simultaneously hears the word, phrase, or 
sound which relates to it. (a) This girl is working 
on operations with fractions. (b) This boy is 
reporting his progress in vocabulary develop- 
ment. (c) These children have cut out pictures, 
pasted them on cards, and recorded the words 
that describe the pictures. They have created, 
for one another’s use, an original and very 
personal learning experience. What uses can 
you envision for your own teaching situation? 
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periences are presented. For example, one 
child can hear a concept explained just once 
and retain it for a lifetime. Another 
learner, however, must hear the same con- 
cept repeated dozens of times, often in dif- 
ferent ways, before he grasps or absorbs it. 

Recently, card-reader audio systems 
have been extended to special education. 
The handicapped child, even more than the 
normal child, needs dependable and under- 
standable experiences which can be pre- 
sented to him at his own pace (the hard-of- 
hearing child, for example). It is not 
surprising to find that handicapped chil- 
dren often profit greatly from card-reader 
learning materials. 

As card-reader tape recorders continue 
to capture the imagination and enthusiasm 
of teacher, pupil, and manufacturer, the 
teacher may wonder which type of recorder 
will be the most useful and economical for 
his teaching purposes. One answer that 
applies to most electronic equipment is that 
quality merchandise must command a 
reasonable price. A current model, though 
it may seem simple to operate, rugged, and 
attractive, should be purchased only after 
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or many teachers, the thought of tak- 
F ise a microphone in hand and showing 
learners how to use it efficiently is a step 
toward ‘‘the mysterious unknown.’’ If this 
is the case for you, why not invite several 
of the more interested pupils to explore 
with you the ways to get the very best 
results from the equipment available to 
you? One must recognize that even the best 
equipment will not guarantee excellent 
recording unless reasonable skills are de- 
veloped by those who select where the 
recording is to be done, how the microphone 
is to be placed and spoken into, and how 
the simple controls must be adjusted during 
recording and playback. Too often one sees 
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a careful classroom tryout is arranged 
through a reputable audiovisual dealer. The 
teacher should ask for a demonstration in 
order to determine which recorder will be 
best for the type of use that is anticipated. 
Further, because even the best equipment 
needs servicing at times, the availability of 
service and repair arrangements should be 
thoroughly explored before purchase. 

Recording environmental sownd is an- 
other exciting type of audio recording 
that we should mention here. This kind of 
recording is made possible by the use of 
a special microphone—the parabolic micro- 
phone. Those who are interested in the 
technical aspects of recording environmen- 
tal sound should refer to the Student Pro- 
duction Guide, which includes instructions 
on using this type of microphone. Also, the 
media supervisor or local dealer can be ~ 
helpful. The construction of the parabolic 
microphone enables it to be accurately fo- 
cused on either near or distant sound 
sources (bird calls, industrial machinery 
in operation, the sounds of barnyard ani- 
mals, and so forth). 


perfectly good recording equipment lying 
idle because past hurried attempts to use it 
have produced poor results. 

Another good way to become familiar 
with effective recording techniques is to 
seek the assistance of someone who has al- 
ready planned and produced good record- 
ings: a fellow teacher, an experienced 
student, or the media specialist. Usually 
the dealer from whom the equipment has 
been purchased will volunteer to offer in- 
structions to those who wish to use it. In 
any case, if the simple suggestions that are 
now discussed are followed, recordings of 
fidelity and satisfactory playback volume 
can usually be assured. 


Acoustics and microphone placement 

The acoustics of the room-ortecording-area 
oe eee Unfortunately, most 
: Ss have to contend with classrooms 
that have poor acoustics. You can soon dis- 
tinguish between a ‘‘live’’ room and a 
‘“dead’’ room: A_‘‘live’’ room is one in 
which the sound is : : i 


sound waves to echo 
‘“dead”” room is one ir 


from ecarryingtfar enough. The usual class- 
room is—“tive,’” characterized by hard 
plaster wall and ceiling surfaces. A ‘‘live’’ 
room is likely to be filled with reverberated 
or echoed sound waves which cause con- 
fusion as they enter the microphone. Such 
a classroom can be made less ‘‘live’’ by 
drawing the shades or, if there are 
draperies, by spreading these out over as 
large an area as possible. Wall hangings, 
cloth-covered screens, and surfaces which 
can be hung temporarily with sound- 
absorbing material also help remarkably. 

In contrast to the ‘“‘live’’ room is the 
‘‘dead’’ room. Though the ceiling of such a 
room may have good acoustic properties, 
the room may be crowded with rugs, 
draperies, overstuffed furniture, or other 
sound absorbers. Here there is an un- 
desirable amount of sound absorption 
which results in ‘‘hollow-barrel’’ record- 
ings. Once simple trial and error has re- 
vealed the sound-absorbing surfaces, the 
hollow recordings can be avoided by plac- 
ing the microphone properly. 

After the acoustic properties of the 
classroom are known, recommendations 
may be made concerning the betterment of 


ceiling. Usually this is sufficient, but some- 
times additional panels are needed on one 
or more walls. In rooms that are too 
“dead” (the excepfion), drapery materials 
op some acoustic tiles may be removed. 
(Those who are planning on remodeling 
present schools or building new ones 
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should consider the use of acoustic plaster 
for the ceiling surfaces.) 

In placing the microphone, the teacher 
is at first likely to depend on his own hear- 
ing. He does not realize that sound heard 
by two ears is entirely different from that 
“‘heard’’ by a microphone. Our ears and 
minds possess the ability to concentrate our 
attention on the one person who is talking 
to us, even though the room is filled with 
chatting people; that is, if we have so 
trained ourselves, we may disregard ex- 
traneous sounds. The microphone, on the 
other hand, is monaural—one eared—and 
that one ear can make no discrimination. 
Every sound that reaches it is picked up. 

The microphone—either unidirectional 


Ye 


or bidirectt 32S e 


4 to 6 feet away from any hard, flat, rever- 
berating surfaces that reflect sound; also 


Ue conn OF ee eae sia e a voided 
The microphone should be head-high on a 
small microphone stand or similar support. 
Eis area or areas in front of the 
open face or faces of the microphone as a 
zone or zones of reception, and within this 
zone experiment with recording and play- 
back to acquire a feeling of the range of 
pickup and the quality of reproduction 
characteristic of the microphone. Too low 
or too high a recording level will actually 
change the identifying qualities of the 
voice; a low recording level for a speaker 
who is only inches from the microphone 
will eliminate almost all extraneous noises; 
a gusty voice will be recorded better if the 
person speaks slightly across the face of 
the microphone, and so forth. (Fortunately 
for both teacher and student users, more 
and more recorders are being equipped 
with self-regulating sound-level controls 
which automatically prevent overloading 
microphone capacity. For further informa- 
tion, see the Student Production Guide.) 
Classrooms vary, of course, but the two 
schematic layouts shown in Figure 8.10 em- 
body general suggestions for group tape 
recording in the classroom. Experiment 


FIGURE 8.10 


Two schematic plans for effective classroom 
audio recording. (a) Pupils position themselves 
in front of a unidirectional microphone. Pupils 
with weaker voices should stand within 12 to 15 
inches of the “mike,” those with stronger voices 
close behind them. (b) Pupils position them- 
selves on opposite sides of a bidirectional 
microphone. Which arrangement will better suit 
your purposes? Why? 
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—that is, record, play back, reposition pu- 
pils, and so on—until you discover the 
locations of both microphone and pupils 
that give maximum results. 


Some microphone techniques for 

teachers and pupils 

In using a recorder in the classroom, the 
teacher of course wishes to produce play- 
backs that sound ‘‘real’’ or ‘‘natural.’’ 
When the recorder is used for self-evalua- 
tion, the recorded sounds must duplicate 
the original ones as completely as possible ; 
in other words, the recorder must achieve 


fidelity and presence, “Fidelity refers to 


the reprod or en- 


vironment uel yay as to 
approximate or come very close to the 
orlgmat, ‘‘Presence’’ refers to sound re- 


production of such fidelity that the listener 
feels he is listening to the original musie, 
vole, or sound; that is, he feels he is in the 
‘“presence’’ of the original. Stereo sound 
recording and reproduction, if it has high 
fidelity, can usually be relied on, by its very 
nature, to produce believable feelings of 
‘‘being there live.”’ 
The teacher soon discovers that there 
is more to using a recorder than merely 
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putting a microphone in front of an in- 
dividual or group. To attain fidelity and 
presence, he must know how to use the 
microphone and its controls. 

Even though the microphone is an 
inanimate object, it is helpful to think ‘‘be- 
yond’’ it. The ultimate aim in using a 
microphone is to communicate ideas, a 
series of directions, or how-to-do-it informa- 
tion to a learner. The central point is the 
communication with fellow human beings; 
in other words, the microphone should be 
accepted as a mere means to this overall 
goal. If possible, anyone using a micro- 
phone should imagine that he is conversing 
with or performing for another human 
being. 


"BE PREPARED Usually the thought 
of recording information motivates one to 
spend a reasonable amount of time in pre- 
paring the information. Time spent in 
preparation invariably results in a recorded 
message that is better organized and more 
understandable than casually given ‘‘spur- 
of-the-moment”’ directions, suggestions, or 
information. 

It is best to use a single-page outline or 
a series of cards. Avoid shufflmg papers 
noisily, handling or fussing with the micro- 
phone, or brushing against it—all of which 
produce sounds that become recorded with 
unwanted clarity. 


2-BE COMFORTABLE Continuing prac- 
tice in making recordings should allow one 
to relax and actually enjoy the experience. 
As one teacher expressed it, ‘‘I wouldn’t 
believe the first recording I made. When I 
played it back I could hear and almost feel 
the ‘uptight’ quality of the recording. How 
excited I’d been! But, no more of this! 
After working with the students for less 
than a week we learned to relax and have 
fun expressing ourselves in this new way— 
other than by paper and pencil and poorly- 
thought-out oral reporting.”’ 
Even a little practice in facing the 
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microphone usually results in gaining as- 
surance in speaking in the same conversa- 
tional, friendly manner one employs in 
day-to-day teaching. 


13-FACE THE MICROPHONE The most 


frequent cause of uneven volume in re- 
cording is that the teacher or pupil forgets 
where the microphone is. Every time one 
turns his head, he usually increases the 
distance to the recording surface of the 
microphone. This can be avoided by remem- 
bering a simple rule and practicing it: 
Keep the microphone at a uniform distance 
from you and in a line between you and 
the iImagined—or—real—audience-Learn to 
face the microphone constantly by stepping 
a little to the left if you wish to turn your 
head right and vice versa. 


44-BNLIMINATE HUMAN STATIC Remem- 


ber that the microphone is a mechani- 
cal ear that records everything it hears. If 
you are too close to the microphone, hissing 
or sibilants will be picked up (S-S-S-S-S or 
Sh-Sh-Sh-Sh-Sh). Weaving forward and 
backward before the microphone may pro- 
duce annoying breathing sounds or boom- 
ing sounds. Care should be taken to 
eliminate one’s own carelessness in oral 
communication—the use of superfluous 
Ahs, throat clearings, U-m-m-ms, and so 
forth. 


(5-LET THE CONTROLS HELP YOU Two 
very important controls, the volume and 
tone controls, should be used knowledge- 
ably in order to achieve lifelike recording 
and playback. 

The volume control determines the 


volume at which a recording is made. The 
higher the volume control is set, the greater 
the pickup ran eof the microphone. One 
teacher complained that playground noises 
outside the building were being recorded 
along with the songs two children in the 
classroom were performing before the 
microphone. Obviously, the volume control 


was set at ‘‘high’’ or maximum, with the 
result that the mechanical ear, the micro- 
phone, was reaching out far beyond the 
walls of the classroom to gather in every 
sound. To help here, most machines have 
visual signals which wink or glow to indi- 
cate that the recording level is correct. But 
the best procedure is to experiment with 
volume settings until good results are 
achieved. Record—play back—evaluate, 
then try again—this is the rule. 

The tone control determines the degree 
of treble or bass quality of the voice, musie, 
or other sounds picked up by the micro- 
phone and recorded. Short test recordings 
and a little experimenting—perhaps more 
or less treble or bass—will reveal when the 
tone setting is correct and reproduces 
sounds that are true and lifelike. 

One of the most frequent causes of 
poor recording quality is small deposits of 
magnetic material that brush off the sur- 
face of the tape and accumulate on the 
sound recording head. It is extremely 
simple to keep the recording head clean by 
merely running over its surface a cotton 
swab saturated with any one of a number 
of special cleaning fluids intended for mag- 
netic heads. After such a cleaning has re- 
moved accumulations of dirt and magnetic 
material, recording quality is vastly im- 
proved. For further information, see the 
Student Production Guide. 


Duplicating or ‘‘dubbing”’ 

Frequently a teacher will secure for use a 
tape recording which is of such value that 
it is desirable to make a copy for inclusion 
in the school tape collection. The pro- 
cedures involved in duplicating or copying 
or ‘‘dubbing”’ are relatively simple. Ordi- 
narily, two recorders are used: one to play 
the recorded tape, the other to duplicate 
on blank tape the recorded material. 
Special connecting wires with plugs at one 
end and ‘‘alligator’’ clips at the other 


should be employed to pick up the sounds, 9 
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electronically from the playing machine. 
The magnetic sound signals from the re- 
corded tape are transferred to the blank 
tape by placing the alligator clips on the 
speaker posts of the playing recorder and 
plugging the other ends of the wires into 
the dubbing or copying recorder. The 
sounds from the original recording should 
not be allowed to travel through the air 
from the playing recorder to the micro- 
phone of the dubbing recorder, as this 
lessens the fidelity of the dubbed recording 
and perhaps adds secondary or background 
noise to the duplicate. The media specialist 
or the local dealer can provide further help. 
Also see the Student Production Guide. 


Evaluating recording 
Just as the proof of any pudding is in the « 
eating, the quality of a recording is meas- 
ured best when it is played back as a learn- 
ing experience and its qualities noted. As 
one attempts to judge the quality and use- 
fulness of a recorded message, it should be 
possible to answer such questions as the 
following in the affirmative : 

1. Is the volume of the played-back 
recording high enough so that all can hear 
and understand ? 

2. Does the played-back recording 
possess good tone quality so as to produce 
the feeling of naturalness associated with 
fidelity—the reproduction of sounds similar 
to those recorded ? 

3. Is the played-back recording clear 
and distinet and free of unwanted back- 
ground noises, interruptions, scratchiness, 
or other annoying sounds which indicate 
poor microphone placement or unsatis- 
factory manipulation of tone or volume 
controls? 

The pupils who participate in record- 
ing activities usually find profitable the op- 
portunity to evaluate their efforts (see Fig- 
ure 8.11). It is not uncommon to discover 
that learners are often more critical of their 
own efforts than the teacher. For example, 


FIGURE 8.11 


These photographs capture three pupils’ candid 
reactions to the use of the tape recorder during 
their own creative efforts to record and play 
back a short dramatization they have written. 
What desirable learning outcomes seem to be 
present? 
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midway during a unit on Hawaii, one 
group of fifth-graders wrote to a former 
exchange teacher who had returned to 
Hawaii asking whether they might initiate 
a tape-recorded cultural exchange with their 
Hawaiian age-mates. The answering letter 
promised to send a tape recording made 
by Hawaiian fifth-graders in response to 
one prepared by the mainland class. The 
initial excitement of the mainland pupils 
was followed by a more controlled plan- 
ning period. Questions about school, home 
life, pets, dress, climate, and local cus- 
toms were quickly formulated and then re- 
corded on tape. The playback of this first 
effort came as a shock to the pupils. 

‘““We can’t send this!’’ exclaimed one 
student. ‘‘They’ll get a bad impression of 
Re? 

‘““We can do better—if we can’t, we 
shouldn’t send it,’’ suggested another pupil 
with disappointment. 


Playback and retrieval 


T HE two most frequently used means of 
creating audio playback are tape re- 
corders and record players. The same piece 
of equipment used to record sound on mag- 
netic tape serves also to play back these 
same sounds. Older and more traditionally 
used record players serve widely as the 
means for playing back records or, as they 
are often called, dises or transcriptions. In 
many sophisticated learning centers, com- 
binations of magnetic audiotape recorders 
and record playback machinery are built 
into retrieval systems to which learners 
can come to listen to desired audio experi- 
ences. They do this by reporting to a listen- 
ing carrel, consulting a list of the cur- 
rently available audio program titles, 
noting the assigned ‘‘telephone number”’ 
of from one to four digits, ‘‘dialing’’ the 
selected number, and listening. The way all 
this is currently being done is now dis- 
cussed to illustrate the range of audio play- 
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The pupils’ discouragement was brief, 
however—soon their enthusiasm mounted 
again as further discussion involved opin- 
ions on how ideas should be more clearly 
stated. Finally, several groups were formed 
to put on paper the key ideas they wanted 
to communicate to the Hawaiian class. These 
groups agreed that some tape time should 
be left for extemporaneous comment at the 
end. Three days elapsed during which writ- 
ing, recording, and rerecording took place. 
Finally, when the pupils were satisfied, 
they mailed the tape reel. 

““The students were very critical of 
their efforts,’’ the teacher reported. ‘‘They 
set standards for themselves which they 
might not have accepted as reasonable had 
I suggested them’’ (see Figure 8.11). Here 
was an experience in self-criticism and im- 
provement which had taken place through 
the trial and error made possible by the 
tape recorder’s flexibility. 


back or retrieval possibilities in individual- 
izing, enriching, and increasing learning 
opportunities, whether in the classroom, 
learning resources center, dial access cen- 
ter, language laboratory, or audio informa- 
tion center. 


Classroom audio playback 

It should have become apparent that 
open-reel or cassette audio magnetie tape 
offers a very flexible means for not only 
recording, but also for playing back audio- 
learning experiences in the classroom. 
Tape-recorded materials can be played 
back an indefinite number of times with 
very little decrease in the quality of the 
audio message. Occasionally, one who is not 
familiar with the open-reel recorder may 
accidentally erase the prerecorded infor- 
mation, but when audio information is 
‘“‘packaged’’ in cassette form, it very 


seldom is ony erased or damaged. 
Cassettes which hold 1-inch-wide tape are 
very small and can easily be stored in the 
classroom or the teacher’s desk, since the 
cassettes measure only 244” x 4” x 1%” 
overall. Cassette tapes ‘‘play’’ at a stand- 
ard speed of 1% inches per second and can 
record and play back programs of from 15 
minutes to one hour in length. The larger 
cartridges or magazines which use 14-inch 
tape play at a standard 384 inches per 
second and earry programs of 15 or 30 
minutes in length. 

An advantage of open-reel_orcassette 


magnetic audio recording and 


equipment is that one piece of machinery 


FIGURE 8.12 
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ean be used for both processes. Thus a 
Sa Tete ER tape 
recorder can be used to record original 
work by the teacher or students and play 
back such material or play back prere- 
corded audiolearning experiences commer- 
cially published aoe school use (see Fig- 
ure 8.12). 

An alternative way of playing back 
audiolearning experiences in classrooms is 
through the use of record players. Those 
who are responsible for organizing new 
audiolearning programs favor the use of 
tape recording and playback equipment ; 
nevertheless, hundreds of thousands of 
record players are still in use (see Figure 


Easy access to audiotapes and playback equip- 
ment expands learning opportunities and 
strategies. (a) Two first-grade children use a 
prerecorded cassette audio playback book- 
reading experience which they selected. 

(b) Four fifth-grade children form a homogeneous 
small group to pursue an audio-cued language 
arts drill. What teaching strategies can you 
envision as accessible individualized audio 
playback materials become easily available in 
your school? 


8.13), and educational record sales still 
represent expenditures of great sums of 
money. 

Long-playing records—or LPs, as they 
are commonly called—are particularly well 
suited for relatively short pieces of educa- 
tional content, such as poetry readings; 


FIGURE 8.13 
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essays and short stories; brief dramatized 
historical episodes; songs; and the like. To 
record such brief pieces on individual tapes 
would be to use magnetic tape uneco- 
nomically, and to record several such items 
on a single tape poses difficulties in locating 
individual selections. LPs that rotate at the 


Schools everywhere are equipped with such 
record players as these which are well suited for 
classroom use, since they can be played at 
varying speeds; thus they can play back older 
high-speed records as well as slower long- 
playing 45-, 33 1/3-, and 16-rpm discs. 


rate of 45 revolutions per minute (rpm) 
usually hold anywhere from 5 to 8 minutes 
of recorded material on a single side, de- 
pending on the number of microgrooves en- 
eraved on the dise. LPs of 331 rpm con- 
tain from 10 to 15 minutes of recorded in- 
formation per side, depending on the num- 
ber and spacing of the microgrooves. These 
latter dises are particularly useful in some 
situations, as several selections can be in- 
scribed on one disc. The location of any one 
piece can be identified by its ‘“band’’—that 
is, the ring of microgrooves it oecupies—in 
relation to the other bands on the side. 
Thus, ‘‘Side 1, Band 4’’ indicates that the 
particular selection can be played by mov- 
ing the phonograph needle to the fourth 
band of microgrooves in from the circum- 
ference of the first side of the record. 
Transcription is the technical_term 


used to refer to professionally recorded 
dises that are not commercially available to 
the general consmmer Originally, trans. 
criptions came into use for radio rebroad- 
casting, before wire and magnetic tape 
recording processes had been sufficiently de- 
veloped for these purposes. Transcriptions 
are generally larger—from 14 to 18 inches 
in diameter—than the 10- and 12-inch 
‘‘nlatters’’? available commercially; they 
also are recorded at speeds of 16, 3314, and 
45 rpm. Transcriptions of 16 rpm are par- 
ticularly widely used in schools today for 
‘talking books.’’ These are dises on which 
some of the current and classic titles in chil- 
dren’s literature are recorded in their en- 
tirety. 

A variety of audiolearning materials 
and strategies, including individualized, 
small-group, and entire class group use, 
should be studied. Alternatives and ex- 
amples are discussed in Chapter 9. 


Audiotape playback for self-evaluation 

Most audiotape recorder and playback 
equipment is easily operated and cared for. 
Under the guidance of the teacher, the 
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pupils themselves can learn effectively to 
set up the equipment, use the microphone, 
rewind and play back recorded materials, 
and proceed to experience the thrill of self- 
realization that comes with evaluating one’s 
own communication efforts. By mastering 
the suggestions given on pages 332-334, 
the teacher can pass on to pupils his new- 
found tape-recording skills. So important 
is the use of recorded pupil performance 
in encouraging self-evaluation that specific 
activities related to five general subject 
areas and guidance are now described. 


THE LANGUAGE ARTS The value of 
hearing oneself as others do by means of 
tape recordings has already been suggested. 
This objective opportunity for self-eriti- 
cism is valuable during the entire span of 
school experience. Its value first becomes 
apparent in the primary grades when the 
youngsters attempt to read aloud; when 
they engage in ‘‘ Monday morning reports’”’ 
of the weather, weekend activities, and 
events at home; and also when telephone- 
answering techniques are recorded and 
listened to. 

In the upper grades, panel discussions, 
reports of books read, discussions of the 
news, explanations of processes, and how- 
to-do-it accounts continue to demonstrate 
the true importance of being able to get up 
on one’s feet and express one’s ideas 
verbally in a clear and well-organized 
manner. 

Children too often become so accus- 
tomed to a teacher’s admonitions about im- 
proving speech or grammar that such re- 
marks are no longer incentives to improve- 
ment. But the tape-recorded ‘‘voice’’ played 
back frequently serves as a fresh new incen- 
tive. Errors of grammar and_ sentence 
structure and needless repetitions become 
painfully apparent when the child hears 
them committed in his own played-back 
voice. 

‘“Do I sound like that? How ean I 
have a better voice ?”’ 


“*Do I talk that fast,’’ ‘‘that slowly,’’ 
or ‘‘with all those ‘ah’s,’ ‘er’s,’ and ‘and- 
ah’s’?”’ 

When the students have these reactions 
to themselves and to each other, the teacher 
no longer needs to wear his own voice and 
his patience thin trying to drill suggestions 
for improvement into his pupils. The child 
is usually his own critic, and this role is 
also played by his classmates. 


SOCIAL STUDIES A primary goal of the 


which are so lifelike that they give the 
learner true understandings of people, 


places, and things throughout-theworld> 


The tape recorder makes possible the ex- 
perience of listening to others as they ex- 
press their ideas and that of exchanging 
spoken ideas with others. For example, in 
one civics class, students were assigned to 
one of several committees, each committee 
being responsible for gathering information 
on one aspect of governmental control— 
pubhe school and adult education, fire and 
police protection, traffic control, recreation 
provisions and maintenance, sanitation and 
public health, and taxation and finance. In 
their planning sessions, each committee re- 
viewed and decided upon the offices and 
personnel they would visit to gather their 
facts. Some members of the committee de- 
cided that by tape-recording their inter- 
views—later editing the tape to eliminate 
secondary information—they could, in 
effect, bring the government officials right 
into the classroom. The carrying out of 
these plans resulted in levels of effort and 
learning accomplishment seldom experi- 
enced through more traditional methods of 
teaching the same types of units. 

The tape recorder also presents a 
challenge to those who are willing to under- 
take the research, writing, editing, re- 
hearsal, and final production of ‘‘reports 
from history.’’ It is one thing to read 
passively history book descriptions of the 
Norman Invasion or the Battle of the Coral 
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Sea or magazine accounts of our astronauts’ 
first landing on the moon. It is a more ex- 
citing project to reconstruct factual oceur- 
rences into dramatic, ‘‘on-the-spot’’ news 
accounts with background ‘‘color’’ narra- 
tion of such quality as will hold the atten- 
tion of the class group. The tape recorder 
is well suited to sich projects, for it enables 
the students to test themselves and arrange 
for tryouts before presenting the finished 
product to the class. Pupil and teacher 
interest runs high in such projects. 


MUSIC In beginning band and orchestra 
work, the thrill of listening to themselves 
perform through tape-recording playback 
can be a great incentive to the pupils to 
listen, evaluate, and practice—all to the 
end of better performance. Recordings of 
individual vocal and instrumental perform- 
ances and quartet and choral singing all 
allow the individual or group to lsten, 
learn, and improve. Older pupils can carry 
on recording and playback activities inde- 
pendently. Today many school music de- 
partments have tape recorders set up on 
which soloists can record their work, then 
listen and practice. This procedure places 
the responsibility on the learner, giving him 
the opportunity to advance as rapidly as 
he wishes. 

The tape recorder can also be us - 
vantageously in music to individualize help 
for pupils who experience difficulty in note 
reading and tone accuracy. By listening to 
prerecorded new songs pupils develop an 
ear for the tunes and thus learn them more 
rapidly, The prize-winning performance of 
a group at a musie festival may serve as a 
goal and an incentive to strive continuously 
for quality achievement in either instru- 
mental or choral musie. 


BUSINESS EDUCATION Speed tests and 
vocabulary and spelling drills all lend 
themselves admirably to prerecording on 
tape. In typing and shorthand classes, a 
tape recording that has been carefully 


worked out in advance by the teacher can 
be used repeatedly to measure the speed 
and accuracy of various classes. 

In order to give his pupils experience 
in doing typing and shorthand in actual 
business situations, one commercial teacher 
arranged for each of 15 local businessmen 
to dictate on tape three letters of varying 
length and difficulty selected from his files. 
The resulting 45 letters were a challenging 
and exciting variation from the regular 
class routine and gave the class a realistic 
idea of the requirements of actual business 
firms. Similar tapes for use in business 
education have also been commercially 
recorded. 

Other uses of tape recording in busi- 
ness education include taping business 
telephone conversations, employer inter- 
views at local business firms, and both imag- 
inary and genuine sales talks—the latter 
recorded by local sales people. 


DRAMATICS AND SPEECH Unusual ex- 
amples of speech, debates, reporting, or 
dramatics are frequently heard on radio or 
television, and these can be useful in teach- 
ing speech or dramatics. Most tape re- 
corders are equipped with a radio or 
television takeoff line, a length of wire with 
a plug-in device at one end and twin metal 
clips at the other. By attaching the clips to 
the ‘‘voice coils’’ of the radio or television 
set (ask your audiovisual supervisor or 
physics teacher for help) and then plug- 
ging in the tape recorder, the teacher can 
tape an address by the President of the 
United States, the audio part of a television 
drama, a panel discussion, or a well-de- 
livered commercial. 

Any of these may become teaching ma- 
terials at the right time and under the 
right circumstances. Used as models, such 
tapes can help pupils make judgments 
about good speaking, clear enunciation, 
pleasing phrasing and voice intonation, 
vocabulary choice, and sentence structure. 

When a tape recorder is used during a 
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rehearsal of a play, the members of the cast 
can gain a vivid idea of their strengths and 
weaknesses from the playback. 

Once the teacher has experienced the 
unique characteristic of the tape recorder to 
improve student audiolearning, listening- 
skill development, and oral criticism, other 
values and uses of the tape recorder become 
apparent. 


GUIDANCE ACTIVITIES Periodic and cu- 
mulative recording of pupils’ progress by 
means of tape recording can become a val- 
ued and very lifelike counseling experience 
for both teachers and students. 

‘“At one-year intervals,’’ a guidance 
director reports, ‘‘I arrange for teachers 
to record brief and direct observations 
about given students. This is done on 
cassette tapes—at least one tape per student 
is needed to ‘hold’ the accumulating in- 
formation. When it seems desirable, I invite 
the student to record, right on the same 
tape, his own value judgments about his 
experiences or progress. In some cases I 
add interpretive comments.’’ The guidance 
director pulled one cumulative folder out 
of a filing cabinet, opened it, and displayed 
the included cassette, which fitted easily 
into the folder. 

‘““Teachers,”’ this director says, ‘‘are 
very willing to stop by my office and, as if 
they were chattmg with me, record their 
comments on tape, knowing that I will add 
their taped report to the progressively 
growing information record on a given 
student. At the time of graduation or on 
any occasion for listening, the tape record 
can be played back for parents, teachers, or 
pupil.’’ 

We are only beginning to realize the 
many important guidance uses that can be 
devised for the tape recorder. Suppose that 
when Johnny comes to kindergarten, a 
simple conversation with him is recorded. 
As he goes from grade to grade, his oral 
speech habits, oral reading, and conversa- 
tions revealing his interests, likes and dis- 


) 


likes, ambitions, and relationships with 
home, school, and friends could be captured 
on tape, placed in his record folder, and on 
graduation be spliced together as an aural 
document of his school hfe and progress. 
Imagine the interest of his parents, and 
possibly an employer, in such a document. 

For students who plan to start work- 
ing after high school, the tape recorder is 
also valuable. After the guidance director 
determines what kind of employment offers 
the best opportunities for the student, both 
the student and his instructor may engage 
in role playing, the instructor taking the 
part of an employer interviewing the stu- 
dent about a job. The taped interview is 
then played back for criticism. 


Audiolingual playback 

The use of audiolingual models as an effec- 
tive means of improving oral communica- 
tion and learning foreign languages has 
been described briefly. This process is so 
important, however, that it warrants fur- 
ther discussion here. 

Audiolingual learning refers to the use 
of recorded ‘‘models’’ of phrases, sentences, 
conversations, or descriptive passages as 
experiences to be imitated and learned by 
the student. When such a recording is 
played back by the learner, he hears the 
‘‘model,’’ is directed to imitate it as best 
he can, record himself saying his own ver- 
sion of the model, and evaluate his own 
response himself or heed the judgment of 
the teacher. Following his own or the 
teacher’s evaluation, he can repeat the 
given learning experience for further 
mastery or continue to study additional 
audiolingual models. 

The mechanics by which such experi- 
ences are arranged take many forms within 
two basic types of arrangement. At one 
level, programs are made available to 
learners through the means of ‘‘ packages’’ 
of materials and equipment which may be 
sent around from classroom to classroom. 
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The teachers who receive such materials 
then schedule the programs into their own 
instructional plans. In more highly de- 
veloped cases, audiolingual experiences are 
made available by means of permanent 
language laboratory installations to which 
both teachers and pupils come as they en- 
gage in language study. No matter what 
specific arrangement is used, however, the 
basic learning strategies employed are 
likely to be very similar. Some examples 
follow. 

In order to bring the advantages of 
audiolingual language experiences to a 
widely scattered group of elementary-grade 
pupils and their teachers, the Hawaii 
Japanese Language Program has been de- 


FIGURE 8.14 


This multimedia audiolingual language program 
in Japanese is sent to teachers as a “package” 
which includes audiotaped ‘‘models,” charts, 
pictures, slides, and film loops. Cassette or open- 
reel playback units are provided by the local 
schools. (a) A teacher makes some beginning 
explanations and displays visual ‘‘cue” posters 
to a team. (b) The team listens to instructions 
and language models. (c) Peer evaluation is 
based on cue cards which help the pupils recall 
key words and phrases. (d) The taped language 
models are reviewed so that further mastery can 
be gained. What are your judgments about the 
audiolingual process, specifically about the 
learning elements that comprise the experiences 
shown here? 


veloped. (The program is currently in use 
by children on the islands of Hawaii, Maui, 
and Oahu.) The heart of the program is < 
sequence of audio-recorded lessons or lan- 
guage ‘“‘models’’ which are listened to and 
imitated; these pupil responses are then 
evaluated by the pupils themselves and 
their teachers. The audiolingual tapes carry 
recorded conversation and directions spoken 
by native Japanese persons. The voice 
quality, purity of enunciation, and pro- 
nunciation provided in the models become 
experiences with the Japanese language 
from which both pupils and teachers can 
profit. 

To assure ease of handling and use, 
lightweight cassette or open-reel playback 
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machines are used. Since the 14-inch-wide 
tape used in the cassettes does not ordi- 
narily provide a channel for pupil re- 
sponses, evaluation must be based on peer or 
teacher judgments of how well listeners 
‘‘say’’ their responses. This situation actu- 
ally encourages unusual learner involve- 
ment. As teams of two pupils listen and 
respond, the pupil who is to evaluate his 
partner must listen intently to the model in 
order to arrive at a judgment that will be 
convincing to his teammate (see Figure 
8.14). 

As the result of several years of study 
and refinement, the Hawaii Project has be- 
come multimedia—more and more related 
experiences have been added to the audio- 


lingual language models. Language de- 
scribes social experiences. It is logical that 
visualizations of spoken conversations will 
produce ‘‘cues’’ useful in judging the 
meaning of the words used on the tapes to 
describe these experiences. A student of a 
foreign language profits by being able to 
study visualizations of these episodes which 
are later to be discussed in the aural lan- 
guage lessons. Because of this, many of the 
Japanese lessons are introduced and later 
summarized by using pictures, charts, pro- 
jectuals, slides, or 8mm motion picture 
film loops.? 

An alternate way of making audio- 
language models easily available to students 
is to place them in uniform cassettes or 
cartridges and organize these into a library 
of materials. Teachers then assign lessons 
to students by topics, lesson numbers, or 
titles. Students locate the material in the 
school in much the same way as they locate 
books. 

For example, at the Punahou School 
in Hawaii, teachers and administrators be- 
came increasingly interested, over a 10- 
year period, in the use of audio-recorded 
learning materials as the means for study- 
ing foreign languages as well as for 
acquiring source information in the social 
studies, science, language arts, and so 
forth. It was noted that even the best ma- 
terials were widely used only when they 
were easily accessible to students and fac- 
ulty. A variety of storage information re- 
trieval systems had been tried, but the 
most efficient access for students in this 
case was provided by recording materials 
on %-inch tape packaged in special car- 
tridges and arranging them on shelves so 
that an attendant could, on request, hand 
a cartridge to a student. The student could 
then take the audiolearning material to 


1Esther Sato and John Young, Development of 
Instructional Materials in Japanese, University of 
Hawaii, Department of Education, Honolulu, 1969. 
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any one of 50 earrels, all of which were 
equipped with playback units, drop the 
cartridge into the recess, turn on the ma- 
chine, and listen through earphones (see 
Figure 8.15). Cartridges are plastic con- 
tainers large enough to hold 44-inch tape 
but used in the same way as cassettes. 
Cartridges are preferred by those who feel 
that the wider tape is more durable, longer 
lasting, and capable of reproduction of 
higher fidelity and that the container itself 
can withstand more handling. 


AUDIO LANGUAGE LABORATORIES In 
most audio language laboratories, a com- 
bination of the audiolingual and _tradi- 
tional aproaches to language instruction is 
used. In the language laboratory itself, 
tape-recording materials are provided for 
the pupil’s audiolingual learning, while 
points of grammar, background, and ex- 
planatory information are learned during 
regular class periods. Language laboratory 
activities generally comprise about 50 per- 
cent of course time or more, although this 
proportion varies fom school to school. 

As a general rule, the pupils hear 
introductory explanations provided on the 
master tape and then the core of the lesson 
itsel{—the language words and _ phrases. 
There is then a short pause during which 
the pupil imitates what he has heard, his 
own voice being automatically recorded. 
At this point the teacher, who is at the eon- 
trol center, may have each student listen 
immediately to the model tape and then to 
the pupil’s own version, thus allowing the 
pupil to judge his own pronunciation im- 
mediately and to correct it. Usually these 
corrections require the student to repeat 
the model-imitation-playback-compare pro- 
cedure several times, and sufficient time 
should be built into the program for him 
to do so. 

While at first pupils in a language 


laboratory usually Work as a group, with 


o 


all pupils using the same taped Tessons, the 


FIGURE 8.15 


Audio playback materials must be easily avail- 
able to learners or teachers if they are to be put 
to use in the classroom. (a) The children are 
selecting cartridges from an open-access holder 
in the school media center. (b) The media 
librarian, a student helper, and a supervisor 
review the school’s tape inventory, which is 
completely available to students and faculty for 
use in central carrels or classrooms. Do these 
procedures have meaning for you in your teach- 
ing situation? If so, can they be adapted to your 
specific needs and uses? 


audiolingual method ideally encourages in- 
dividual pupils to proceed as rapidly as 
they can. Since most language laboratory 
systems make it possible for the teacher to 
tune in on any individual pupil, learners 
who are having special difficulties may be 
given special attention and drill. Thus the 
programing should be flexible enough to ace 
commodate the learning rates of pothaslon 
and fast learners. If such flexibility is built 
into audiolingual programs, the class may 
soon be strung out into various groups, 
each of which is proceeding at its own rate 
of learning, with some slow and fast learn- 
ers working individually. Indeed, perhaps 
the greatest advantage of the audiolingual 


method is that it permits each pupil to pro- 
ceed at his own pace (see Figure 8.16). 
The audiolingual program must also 
provide for class measurement and evalua- 
tion and for supplementary and follow-up 
activities. During laboratory sessions, the 
teacher makes sure that the pupils are mak- 
ing the most of the taped lessons by tuning 
in on any of the pupils to check the 
progress and quality of the work being 
done (see Figure 8.17). The teacher also 
determines, by means of periodic tests, how 
well the pupils know the meanings of the 
words, phrases, and sentences they have 
been listening to. But interesting follow-up 
activities also should take place after the 
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FIGURE 8.16 


These playback carrels provide instant access to 
any of hundreds of audiolingual lessons. Each 
learner is involved in continually listening and 
responding. Contrast this with the traditional 
situation when each pupil is one of a classroom 
group of 30 or more students and thus can recite 
or respond only a few times or not at all during 
a class period. What judgments do you have 
about the arrangement shown here? 


FIGURE 8.17 


(a) The control center of the language laboratory 
permits the teacher to monitor the quality of the 
lesson materials, listen in on the responses made 
by individual pupils, and interrupt to give in- 
structions or corrections. (b) In her own indi- 
vidual carrel, a student listens to the teaching 
tape and records her own responses, then 
adjusts the dial to play back the model and her 
responses. What is the worth of such evaluation? 
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FIGURE 8.18 


Projected visual materials are used in this 
language lab to provide background cues that 
assist in language comprehension. Do you agree 
that such visual experiences help place lan- 
guage learning in the context of the society that 
developed the language? 


language laboratory period. These may in- 
clude conversational situations, games, and 
cultural drills that enable the students to 
try out their newly acquired language skills 
as a group. 

There is more to learning than being 
able to speak, read, and write it, however, 
and understanding the sociocultural back- 
grounds of the language itself is an im- 
portant part of language instruction. In 
providing for this aspect of foreign-lan- 
guage instruction, the role of related audio- 
visual materials should be considered. Films 
are available that depict sociocultural 
scenes in France, Spain, Germany, and 
other countries. These films have foreign- 
language sound tracks that give most 
learners ample time to understand the 
language as it takes on concrete meaning 
from the visual presentation itself. Series 
of photographic slides and filmstrips with 
corresponding taped language narrations, 
also available from commercial sources, are 
widely used. These tapes carry words and 
simple dialogues between the characters 
shown on the filmstrips. This combination 
of prerecorded tapes and filmstrips offers 
great promise for efficient foreign-language 
instruction (see Figure 8.18). Many 


teachers provide a visual environment by 
using travel posters and pictures of cities, 
people, and costumes in the country whose 
language is being studied. Typical folk 
songs can be brought into the foreign-lan- 
guage laboratory through prerecorded 
tapes as well as through transcriptions and 
records. Similar aural materials give stu- 
dents a chance to hear the works of well- 
known native composers. This use of re- 
corded music makes a learner’s interest 
in good music a powerful motivational de- 
vice in foreign-language study. 

The language laboratory, with its 
audiolingual and related visual materials, 
should not be thought of as a replacement 
for the teacher, but as a powerful tool that 
allows the pupil to hear language as it is 
spoken by native speakers and to engage 
in carefully controlled and recorded drills. 
When a person is learning to speak a 
language, he must practice speaking it cor- 
rectly and, as has already been noted, the 
language laboratory encourages trial, eval- 
uation by means of self-appraisal, and im- 
provement through practice with a model 
tape. 

Nevertheless, the teacher-pupil rela- 
tionship of traditional language instruction 
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has changed. In traditional language-class 
situations, one pupil may recite about once 
in 30 times, whereas a pupil in a language 
laboratory is listening about half the time 
and ‘“‘reciting’’ the other half. Instead of 
30 children listening to one teacher, the 
language laboratory teacher can listen to 
any one of the 30 pupils, each of whom is 
making individual judgments and _ re- 
sponses. 


Dial access playback 


As more and more teachers and students 
discover the worth of audiolearning experi- 
ences, more and more such materials are 
accumulated. The problem of managing ac- 
cumulating inventories of open-reel tapes, 
magazines, cassettes, cartridges, and dise 
records becomes increasingly formidable. 
Ordinarily, the more audiomaterials the 
school owns, the more difficult becomes the 
learner’s access to the experiences they can 
provide. In many cases, audio dial access 
systems have proved to be the solution. 
“‘Dial access system’’ refers to a 
method of storing recorded audio informa- 
tion in such a way that specific needed les- 
sons or programs can be retrieved instan- 
taneously through electronic means. Usu- 
ally, several hundred or more lessons re- 
corded on tape in open-reel, cassette, or 
cartridge form are arranged in ‘‘tape 
decks’’ connected through sophisticated 
switching equipment to many dials or sets 
of push-buttons very similar to those used 
on telephones. By dialing a call number as 
he would dial a telephone number, the stu- 
dent who is seated in one of numerous 
earrels, is instantaneously interconnected 
with the program he has selected. Because 
he listens through earphones, his program 
does not disturb those seated in nearby 
earrels or work areas (see Figure 8.19). 
The end result of dial access systems, 
complicated! Hhangh Ehey Fe O0 SOME # some ways, 
is to simpli fy accessibility procedures. The 
following is a typical example of the-use of 


FIGURE 8.19 


(a) Audiotape banks hold in readiness hundreds 
of audio lessons and other sources of information 
which are used by thousands of students at work 
in (b) audio retrieval carrels located in nearby 
buildings. (c and d) Needed information is 
secured by “dialing” the appropriate call number. 
How does this type of learning resource affect 
the roles of both teacher and pupil? What is the 
logical next step? 


such a system to overcome accessibility 
problems : 

The school’s book librarian had asked 
for the opportunity to report on the con- 
stantly inereasme demands for library 
services, ~ Our library is growing like 
‘Topsy,’ ’’ he began. “It seems the more 
instructional materials the students use 
films, filmstrips, tapes, and so on, the more 
books they read. My helper and I just can’t 
keep up. Id like to tell you about the tape 
situation. Five years ago we regarded a 
reel of tape as a curiosity. Today look what 
we have. In addition to 414 dise record- 
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ings—some very old—we have 260 open- 
reel tapes, 124 14-inch cartridge tapes— 
mostly for the new foreign language pro- 
gram—and 540 cassettes. Can you wonder 
why many students simply can’t locate 
what we all know is there? Often a month 
or more passes before we can get the sub- 


!?? 


ject and title cards made up. I need help! 

Help came in the form of a recommen- 
dations committee which included teachers, 
the principal, the media specialist, and the 
librarian. The school is small, and funds 
are limited; therefore, the dealer audio 
specialist who worked with the committee 


matched the most pressing needs with the 
available budget by installing a cassette 
wireless system which meets about 80 per- 
cent of the demands. The less frequently 
called for materials are still ‘‘shelved’’ in 
the school library. 

There are many types of dial access 
installations; the type used depends on the 
nature of the specific problems to be solved. 
For ley certain systems very effi- 
ciently make available the typical inter- 
mixture of old and new forms of recorded 
information. For instance, at the Sinclair 
audiolearning center in Hawaii, as shifts in 
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technology occurred, the library had first 
purchased records of varying speeds (78, 
3343, 45, and 16 rpm) ; next, cartridges and 
magazines containing materials used in the 
language laboratories had been acquired; 
finally cassette audio materials had been 
added. During this time, the use of audio 
resource learning materials had been in- 
creasing steadily. The problems involved 
in reconciling the ‘“‘technical’’ with the 
‘‘academic’’ have been solved through the 
installation of one of the nation’s most 
sophisticated and flexible dial access sys- 
tems (see Figure 8.20). No matter what 
form the audio information was originally 
supplied in, the system converts it easily 
into tapes that can be instantly available 
to students. During a process like this one, 
a subtle evaluation procedure is at work. 
Materials that students do not think are 
useful are not called for and thus are not 
converted to currently usable form. On 
the other hand, materials that are in great 
demand are quickly converted to easily 


FIGURE 8.20 
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available form as a result of student de- 
mand, 

The teacher is at work in an environ- 
ment of change. While he is awaiting the 
time when the best of currently available 
technological innovations are available to 
him, he should remember that there is 
much that can be done in the meantime. 
The tape recorder as an instrument of self- 
evaluation should be intensively explored. 
By using inexpensive cassette recorders 
and blank cassettes, the teacher and in- 
terested pupils can rerecord the best of 
existing traditional audio information— 
from records, and so forth—and thereby 
create a beginning collection of source in- 
formation which might be kept right in the 
classroom for easy access. Most publishers 
of audiolearning materials make the ma- 
terials available in record, cartridge, open- 
reel, or cassette form. Perhaps each school 
should begin now to standardize the form 
in which new materials are acquired. The 
advantages of cassette audio systems should 


This is the heart of one dial access system. On 
the table are recording and playback units for 
long-playing discs, 78 rpm records, magazines, 
cassettes, cartridges, and live voice; no matter 
what its original form, audio information can be 
converted to uniform-speed monaural or stereo 
playback tapes mounted in a 400-channel tape 
deck. Students seated in carrels consult a 
directory and dial the audio resources. The 
system is open-ended; that is, later it can 
accommodate video cartridges in any form— 

film, tape, or magnetic disc—or be expanded for 
more audio input. What does this mean in terms 
of teaching strategies and learner involvement? 


be carefully evaluated when standardiza- 
tion is planned. 

Because the ways that audioinstrue- 
tional strategies and materials can be used 
to affect the learner are the central concern 


Summary 


Audio recording and playback equipment 
is available in various forms and for various 
uses. Though the teacher should be able to 
operate recording and playback devices, the 
reasons for acquiring such skills should al- 
ways be kept in mind—to create effective 
learning opportunities for students. 

Open-reel and cassette types of tape 
recording and playback equipment differ 
in significant ways. Understanding and 
achieving high-fidelity recording and play- 
back should always be the aim. 

Audio recording and playback may be 
used to carry on highly effective learner- 
centered experiences in self-evaluation. To 
play well and then to speak one’s own 
efforts and thoughts, to be able to record 
such efforts and play back the results im- 
mediately can become a_never-to-be-for- 
gotten experience for the one involved. 

Various types of card-reader recording- 
playback units are available which can be 


Further learner response projects 


1 

Locate and set up an open-reel tape recorder 
and demonstrate to your own satisfaction 
that you can operate it effectively. Judge 
your success by applying the evaluation 
criteria on page 334. If needed, seek the 
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of the teacher, additional examples of 
audiolearning plans and opportunities are 
set forth in the next chapter, on audio-cued 
learning. 


used in effective ways to accomplish in- 
dividualized instruction, drill, and _ self- 
evaluation. 

Whether tape or record playback 
equipment is used, the emphasis should be 
on how and why such playback experiences 
can be used to benefit both learner and 
teacher. Audio playback experiences are 
the central core of such teaching strategies 
as audiolingual instruction, language labo- 
ratory learning, and sophisticated audio 
dial access questioning. Each has specific 
advantages. In each case, many types of 
activities can be carried on by teachers and 
learners. Such innovations profoundly in- 
fluence the roles they assume. 

Audiolearning experiences can be re- 
lated effectively to other appropriate me- 
dia: films, still pictures, posters, and books. 

Chapter 8 is organized as an introduc- 
tion and companion to Chapter 9, ‘‘ Audio- 
Cued Learning.”’ 


assistance of someone who has mastered the 
techniques of recording and playback—a 
friend, the media specialist, or the local 
dealer. 


2 

Repeat Project 1 with a cassette recorder- 
playback, a record player, a magnetic card 
reader. You may find it economical to share 
these activities as a member of a small 


group. You may arrange to master the 
equipment and then demonstrate your ac- 
complishments in an interesting way to 
others. 
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3 

As a practice teacher or a teacher in serv- 
ice, plan for the actual use of the tape 
recorder in enriching learning opportun- 
ties in your subject area. Include a state- 


ment of objectives and a description of the 
recording activity you will use. Also de- 
scribe the physical and mechanical arrange- 
ments for using the tape recorder. 


4 

Set up a tape recorder in any normal class- 
room situation. Later, in private, listen to 
the playback and ask yourself such ques- 
tions as these: Is my speech pleasant? Is 


my enunciation clear and understandable? 
Is my manner toward children pleasing ? 
Can I learn anything from the children’s 
responses to my questions and leadership? 


5 
As a teacher, anticipate the problems in 
language arts, music, or general learning 
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To understand the nature and use of audio-cued 
individualized learning activities and test one’s 
understanding by selecting, using, and evaluat- 
ing available or created audio-cued individualized 
learning materials useful in group or individual- 
ized learning-response situations. 


To learn about and evaluate a variety of tech- 
niques through which pupil participation and 
involvement may grow out of audio-cued learning 
activities arranged for one or more teaching 
strategies: individualized, small-group, and large- 
group instruction. 


To formulate working plans for the utilization of 
audio-cued learning that relates to your teaching 
responsibilities. 


To understanding the physiological and psy- 
chological nature of learner attention to and 
response to audio-cued learning experiences. 


Plan, create, use with a group, and evaluate an 
original audio-cued learning experience. If 
possible, use this experience with an individual 
or small group and report the responses. 

Evaluate your attempt by using the Evaluation 


‘Criteria on pages 382-385. 


Arrange to help one or two learners who wish to 
and are able to plan and create an original audio- 
cued learning experience suitable either in an 
individual or group situation. Evaluate the 
experience by using the Evaluation Criteria on 
pages 382-385, as well as the learning tenets 
described in Chapter 2, pages 46-74. 


Arrange to examine and evaluate audio-cued 
learning materials (see pages 382-385) available 
in your subject area and grade level. Locate 
materials in your school library, in the inventories 
or your local audiovisual dealer, or through 

other sources. 


Arrange to test suggestions made about the 
nature of the efficiency of listening and possible 
ways to improve it; evaluate and report outcomes 
by applying as criteria the learning tenets de- 
scribed in Chapter 2, pages 46-74. 


~*~ 


EARNER responses to directions, 

explanations, or descriptions given 

audibly by the teacher or by fellow 
students have for decades made up a great 
part of normal classroom procedures. As 
long as teachers have taught and pupils 
have been at work, listening has been a 
primary means of receiving instruction and 
thus of responding. Research studies have 
established that nearly 50 percent of the 
typical classroom day is spent in listening 
activities. Also, the higher the grade level, 
the more time is usually spent in listening 
—at the college level, for some students, 
nearly 90 percent of the student’s time may 
be spent in listening to discussions and 
lectures. 

So usual is the practice of communica- 
tion through the spoken word or message 
that its inefficiencies, though widely ac- 
knowledged, are still widely accepted as 
‘occupational hazards.’’ These hazards in- 
clude individual variations in ability to 
comprehend audio messages, the incompre- 
hensiveness or inaccuracies of the messages 
themselves, and the reality that though 
some listeners can achieve understanding 


Audio-cued learning defined 


A UDIO-CUED learning refers to the prepa- 


ration_or magnetically recor ex- 


planations, descriptions, directions, and the 
like, and their use by individuals-or_groups 
of learne hey seek knowledge or de- 
velop skills. The materials may be recorded 

So . . 
on open-reel tape, audio cassettes, audio 
cartridges, cards, or records. It is the na- 
ture of audiolearning experiences them- 


immediately in response to audio messages, 
many others must have repeated opportuni- 
ties to listen before they can fully compre- 
hend. A final and all too often insurmount- 
able hazard is the fact that for many 
learners who need to refer to or restudy an 
audio message to gain understanding, the 
original message itself—because of its tran- 
sient nature or dependence on the sender’s 
memory—is unavailable. The child who 
asks sincerely for a ‘‘repeat’’ all too often 
gets one that is quite unlike the original 
or a too hastily repeated and incomplete 
form of the original. 

Now with the development of mechani- 
eal recording devices, including open-reel 
and cassette tape recorders and playbacks 
(described in Chapter 8), audio-cued learn- 
ing materials have moved ahead into new 
areas of precision and usefulness. It is 
these new areas that teachers should under- 
stand. Thus they should aequire knowledge 
of these new devices and of techniques for 
using them in their day-to-day classroom 
procedures. This chapter is intended to help 
teachers acquire such knowledge. 


selves, however, that is considered in this 
chapter, rather than the various specific 
mechanical means that ean be employed 
in making them available to learners. 

In the last 10-year period, audiolearn- 
ing materials have undergone a dramatic 
metamorphosis. Initially, almost all record- 
ings (dise and tape) and educational radio 
broadcasts consisted of descriptions, read- 
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ings of stories, poems, and great literary 
ae dramatizations of Tetorieal events, 
foreign- language instruction, and so forth. 
Currently, “however, a greater amount of 
imagination is employ al in the use of the 
anole channel, It has become the central 
and connecting thread used to bind together 
other media. Thus audio materials are 
used to achieve the necessary interrelated 
simultaneous use of pictures (projected or 
opaque), charts, maps, specimens, films, 
and so on. Nevertheless, whether a form ee 
audiolearning is older or newer, as long 
as it is pertinent to the improvement a 
learning and encourages constructive de- 
velopment of poetics learning strategies 
(individualized, small groups, etc.), it is 
considered here. In_other-words,the learn- 
ing aspects of all audio-cued_i ional 


ex eriences are the basi j a 


in this chapter. 
We begin by describing examples of 


the newer eaves of audiolearning, that is, 
the use of comprehensive eooeded instrue- 
tions, explanations, descriptions, or diree- 
tions that refer to related essential ma- 
terials which the learner turns to and learns 
from while he simultaneously follows the 
basic strategy and further explanations out- 
lined to him. This reciprocal process is 
audio-cued instructional experience im its 
pure form. Though many specific names 
are used—andiotutorial * instruction, tape- 


directed ins truction, ~audio-directed learn- 
ing—to —to describe such Tearning systems, any 
of t “these 7 which which rely on “prerecorded diree- 
tions or explanations — to guide the process _ 
are usually called audio- cued learning Ae 
this book. enero as Pet 
The first example is vividly described 
by S. N. Postlethwait, professor of biology 
at Purdue University, as he recounts his 
experiences in developing what he calls 
audiotutorial learning materials as a result 
of his increasing dissatisfaction with the 
traditional lecture method of teaching (see 
Bioure 9.1) ; 


I had become very much concerned about 
the diversity of backgrounds represented 
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among students who were enrolled in a 
freshman botany course. Of 390 students, 
some came from high schools where they 
had received very good instruction, and 
others from schools where they had received 
poor instruction. Yet I was trying to teach 
all of these in one lecture. In order to help 
those who had poor backgrounds in botany, 
T asked the people in audiovisual for ideas. 
They suggested that each week I make up 
a special tape explanation of the essential 
information I had covered and make it 
available at a central place for those who 
wished to come and listen to it. Sol 

began to prepare such a special lesson 

each weck. 

As I prepared more and more of these 
lectures, I reasoned, ‘‘ Why don’t I ask 
the students to bring along their textbooks 
so I can direct them to open the book to 
page so and so, so they can see how the 
subject matter in the text is related to the 
things I’m lecturing about ?’’ Then I soon 
reasoned that I would like to have them 
bring a laboratory manual, too, so they 
could open the manual to where they 
could see how the text and the lecture 
related to what the lab manual asked 
them to do. And this worked out all right. 
Next, I reasoned, ‘‘ Why not, when I refer 
toa plant, let them see the plant? Why 
not send a plant over so they can see how 


FIGURE 9.1 


(a) Botany students at Purdue listen to and 
respond to audiotutorial directions and explana- 
tions that refer to related experiences with 
objects, specimens, pictures, diagrams, and so 
on, as shown in (b) a carrel prepared for a 
specific audiotutorial botany demonstration. 
Where in this range does your own classroom 
practice fall? 


PLATE 7.1 


Pictures add significant meaning to maps and 
map symbols. Here actual photographs of an 
island and lakes are compared with the map 
symbols that represent them. 


How an Island is Shown on a Map 


PLATE 7.2 


Map symbols for cities and roads are particularly 
abstract. Thus concrete visual experiences in 

the form of color photographs should accompany 
early learning of such symbols. 


Small City Map Symbols 


ui ‘ ie nT; 


Pel DesMoines (by underlining) 


Springfield (by using a special symbol) 


_ How Pipelines are Shown on a Map 


PLATE 7.4 


PLATE 7.3 


This section is from another elementary map, 


This is a section from a primarily political map 


which includes altitude tints for land and water 


areas. 


with few place names and only 


major relief indicated. 


for beginners 
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PLATE 7.5 


The same region is shown on an intermediate 
physical-political map, which includes more 
place names and other details than the two 
elementary maps. 


PLATE 7.6 


This map uses both color and shading to show 
relief. The shading is shown on the east and 
southeast slopes of hills and mountains as if the 
summer sun were casting shadows in the late 
afternoon. 


astronauts were — Sa hele aay downto the 


moon's surface, The surface features of the 

moon in the foreground are near the eastern side 
of the moon as seen from earth. Our earth, 
240,000 miles away, hangs above the lunar 
horizon, : 
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PLATE 11.1 


The Artificial Kidney is a teaching film that 
combines direct photography with animation. 
These frames are taken from an animated 
sequence that shows how the normal kidney 
functions. 
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the plant is related to the laboratory 
manual—is related to the text—is related 
to the subject matter on the tape?”’ 

It turned out that the whole thing was 
not a lecture on tape at all, but quite a 
different kind of thing. It was a matter 
of placing before the students all of the 
different kinds of items, regardless of 
what they might be, which contribute to 
their learning—experimental devices or 
whatever—and then talking into a tape 
recorder as if I were talking to one student 
or a friend—trying to help that friend 
learn botany—in other words, tutoring a 
student via tape recorder to go through a 
sequence of carefully planned related 
learning events.+ 


During the first semester, more and 
more students began to use the facility. 
Some students asked Dr. Postlethwait if 
he would mind if they didn’t come to the 


1 This and the other direct quotations are taken, 
with his permission, from a lecture-demonstration 
presentation made by Dr. Postlethwait to the 
faculty of the University of Hawaii and members 
of the Department of Educational Communications 
Experienced Teacher Media Fellowship group, 
spring, 1967. (In his full presentation, Dr. Post- 
lethwait also described the further refinements to 
his audiotutorial method and the significant gains 
in learned achievement which resulted.) 
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regular lectures. ““Sure,’’ he replied “‘go 
ahead and fail the course if you want.’’ As 
he summed up the results in his account, 
however, “‘So they stopped coming to the 
regular lectures but they didn’t fail!”’ 

Student responses to this ‘‘audiotu- 
torial’’ experience were significant. Several 
young people volunteered that never be- 
fore had they gained such a feeling of con- 
fidenee and rapport with an instructor. 
Many responses were phrased like this one: 
‘“We felt that you were speaking to us as 
friends more than students.’’ Another re- 
ported : ‘‘I no longer felt embarrassed about 
‘seeking assistance.’ Now all I had to do 
was rewind the tape and listen again or as 
often as necessary, with the result that I 
could successfully complete anything to 
which I was willing to give the time.’’ This 
was the reaction of still another: ‘‘It is 
wonderful to know that such carefully 
worked-out instructions and explanations 
are available to use not just once, but as 
often as I find it necessary to refer, to re- 
think, and to check myself.’’ 

A final observation is germane. Con- 
trary to popular belief, the poor students, 
those who frequently receive excessive sym- 
pathy, spent only 25 percent of the time on 
the audio lessons as the ‘‘A’’ students. 
Through such means as these, therefore, 
complete opportunities are wniformly avail- 


able to those who wish to learn; they need 
only be willing to spend the necessary time. 

Another example comes from the Ha- 
waii English program (described in detail 
in Chapter 15) : 

In a primary-level classroom, one of 
many such classrooms, nearly 60 children 
ages 5 through 8 are engaged in an excit- 
ing program of individualized instruction. 
Continued observation reveals that even 
the youngest children are, at their own 
instigation and pace, engaging in indepen- 
dent activities. Around one table, three chil- 
dren have donned earphones; while listen- 
ing intently, each is followmg the words 
of a recorded story in his own copy of an 
illustrated book. These prereaders have se- 
lected listening-looking stories. ‘‘The goal 
is enjoyment,’’ the teacher comments, add- 
ing, ‘‘But some of the children learn to 
recognize the relationship between the audio 
and visual word—and—learn to read. They 
ean’t help it!”’ 

At another table, two children work as 
a peer team. One checks the other’s re- 
sponses to vocabulary cards which they run 
through a card reader. As they listen to 
the prerecorded words which describe colors 
or geometric shapes, they learn to associate 
each audio cue correctly with the pictured 
color, shape, or word. They continue until 
either wishes to select additional cards or 
pursue another kind of audio-cued learning 
experience, perhaps one that involves listen- 
ing to and following directions. 

During this time the three teachers 
assigned to each 60 pupils monitor the work 
of those who are self-occupied, evaluate the 
quality of responses students are making, 
help pupils select and use individualized 
learning activities, and encourage learners 
as they plan how to use their new-found 
information—drawing a picture, writing a 
sentence or two, or telling other students 
about some of their discoveries.” 


2 Evaluation Report of the English Skills and 
Literature Program, Hawaii Curriculum Center, 
Honolulu, November 1971. 
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Audio-cued learning serves well in the 
area of skill development. For example, an 
industrial arts teacher had long been con- 
cerned over the countless hours he was de- 
voting to repeating directions related to 
some of the beginning skills which must be 
mastered by those seeking to accomplish 
even the most rudimentary woodworking 
projects. He explained his solution as fol- 
lows: 


I got the idea when I visited an electrical 
appliance manufacturer and watched a 
new worker being introduced to her job— 
soldering wires onto a circuit. The super- 
visor himself showed her how to manipulate 
an automatic soldering iron. Then he 
directed her to put on earphones and 
indicated a switch which activated an 
audio tape. In response to audio-cued 
instructions, the new worker selected from 
a tray of wires two which were identically 
color-coded. She placed the wire ends 

onto a terminal of the same color, deftly 
touched the tip of the soldering iron to the 
terminal, withdrew the iron, and tested the 
strength of the connection by touching tt 
with a voltmeter terminal. The needle 
jumped to indicate that the first step of 
the new task sequence had been mastered. 
T reasoned that if they could teach skills 
this surely in industry, I could do the same 
in my classes. 


He then displayed a half dozen audio 
‘‘talk-throughs’’ which he had prepared: 
identification and use of basic drawing in- 
struments, vocabulary terms used in wood- 
working, identifying 10 kinds of wood 
used in cabinetmaking, steps in making a 
molded plastic saucer, and so forth. In each 
ease, the audio instructions were related to 
trays filled with appropriate objects, tools, 
and specimens (see Figure 9.2). ‘‘Now,’’ he 
continued, ‘‘I spend most of the time in 
class helping answer questions growing out 
of the individualized audio lessons; more 
important, I supervise the students as they 
plan and produce the projects they want 


FIGURE 9.2 


This industrial arts student is responding to audio 
cues as he is being “‘talked-through” the steps 
involved in making a molded plastic object. He 
responds to the audio suggestions by manipulat- 
ing tools and identifying chemicals and other 
equipment used in plastic casting. What ad- 
vantages do you see in this kind of procedure? 


to make. When I notice that skill informa- 
tion still is lacking, I suggest they go back 
to the appropriate ‘talk-through.’”’ 

At another school, the audiovisual co- 
ordinator has, as have many of his coun- 
terparts elsewhere, solved the fall-of-the- 
year “‘I’ve forgotten how to use the 
equipment’’ questions from teachers by 
preparing audiotaped instructions on the 
use of projection devices and various copy- 
ing machines. He described the procedure 
thus: 


During the summer a good deal of for- 
getting occurs. To avoid possible embar- 
rassment about this and to make sure that 
any teacher at any time can review any 


procedure he wishes, I recorded directions 
in the same friendly conversational manner 
I would if the teacher were standing with 
me win front of the machine. I describe a 
step, wart for the teacher to respond, go 
onto the next step, wait again, and so on. 
I suggest at the end that if the finished 
result was not entirely satisfactory the 
teacher should ask me for more help. I 
have had very few such requests but many 
congratulations. 


The uses to which audio-cued learning 
procedures may be put are limited only by 
the availability of materials or a teacher’s 
willingness to contrive descriptions or 
‘‘talk-throughs’’ of his own invention. 


Some advantages of audio-cued learning materials 


T may be assumed that among a group 
| of 25 young learners there are 25 levels 
of comprehension and 25 variations in at- 
tention span and interest. Audio-cued learn- 
ing materials are, by their very nature, a 


most effective means of providing for these 
inevitable differences. 

Audio-cued learning opportunities can 
enable any learner, regardless of his in- 
dividual levels of ability, to become more 
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involved in instructional learning expert- 
ences. The learner chooses what he wants to 
do and the pace at which he wants to do it. 
Through this procedure, increased learner 
involvement is developed that overcomes 
two of the long-acknowledged limitations of, 


large-group instruction: the inertia that 


results for some and the discouragement 
that results for others from moving for- 


ward at the pace set by the entire group ( 


rather than that set by the individual. 

A record based on observation of group 
interaction between the teacher and the 
members of an actual class of 25 pupils 
visualizes the explanation-question-answer 
interrelationships during a 20-minute ses- 
sion (see Figure 9.3). What might have 
happened if pupils 4, 28, and 25 had had 
the opportunity of pursuing audio-cued 
learning experiences in addition to partici- 
pating in the group lesson? What might 
have happened if pupils 1, 2, and 15 had 
had such an opportunity? If these three 
were ‘‘slow learners’? who needed more 
time to listen or even relisten to informa- 
tion and suggestions, audio-cued materials 
could have provided this flexibility. These 
children then might have had creative ideas 
which they could have effectively contrib- 
uted during the next large-group discus- 


FIGURE 9.3 
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sion. On the other hand, if pupils 1, 2, and 
15 were so far ahead of their age-mates 
that they were bored with the slower-paced 
group discussion, then the alternative learn- 
ing experiences provided by audio-cued 
materials might have allowed them to quest 
independently for further information. 
Thus they might have been temporarily 
separated from the rest of the group, later 
acting as informed ‘‘reporters’’ to the 
group or even as ‘‘ peer teachers.’’ 

There are presently available at least 
20,000 well-planned and carefully pro- 
duced audioinstructional programs or 
learning materials, most of which are read- 
ily available to the classroom teacher in 
either tape, record, or cassette form.? The 
majority of existing audio programs are 
useful for individualized listening and re- 
sponse. For example, many more fifth-s 
graders (Figure 9.3) would surely have 
participated if all had been permitted to 
select, in terms of their personal interests, 
individualized advance listening experi- 
ences about the Panama Canal. 


3 The National Center for Audio Tapes (described 
on pages 366-367 of this chapter) issues regular bi- 
annual catalogs. The 1970-1972 edition lists more 
than 12,000 taped programs, 


The nature of the responses of the 25 members 

of a fifth-grade class following their listening, as 
a group, to a 15-minute audiotape playback 
entitled ‘“‘The Building of the Panama Canal.” 

The diagrammatic sociogram shows the origin 
and direction of responses during a 20-minute 
discussion period. Discussion centered around 
prelistening questions developed by pupils and 
teacher in anticipation of the group listening 
experience. The questions had been summarized 
on the chalkboard in short statement form. 
Thirteen pupils entered into the discussion— 
what is your reaction? What is the effect on the 
class of the participation of pupils 4, 23, and 25? 
What comments do you have about this group 
instructional technique? What alternatives are 
now available? 


The benefits of expanding the number 
of learners who become involved are most 
effectively achieved when classroom proce- 
dures are arranged so as to encourage small 
groups or peer teams of two and three pu- 
pils to work together in planning activities, 
selecting audiotapes, records, or cassettes, 
and using them. Usually it takes some rea- 
sonable time to build such new ways of 
organizing for learning into the habit pat- 
terns of students. For those who have spent 
years accommodating themselves to active 
or passive participation in large-group in- 
struction, the freedom of individualized 
activity must be explored and its benefits 
learned. At first such freedom may be used 
carelessly, and if so, the teacher must ouide 
the learners’ ener ey toward realizing that 
profitable holeenieate will yield rich re- 
wards. 

The teacher may delegate to well- 
planned and well-produced audio-cued im- 
structional materials the endless and often 
repetitious task of ‘‘information gwing.’’ 
‘‘How wonderful it is,’’ a teacher reports, 
“to find that_audio-cued instructions and 
informational descriptions are reliable in 
that they can be referred to endlessly to 
‘tell’ the same explanation or deseribe the 
same ‘Sequence of of instructions and be avail- 


able immediately when | it becomes desirable 
to ask Kk a_student to review a procedure be- 
fore coming to the teacher for help in plan- 
ning and doing creative \ work. ”? More and 
more, the teat, of this axiom is being dem- 
onstrated: Use media to porumnmies a cog- 
nitive and skill information and free the 
teacher to teach. 

Just as an airport traffic control officer 
ean “‘talk down’’ an approaching pilot who 
seeks his way in through a fog, a teacher 
may explain, on tape, how to choose rele- 
vant information from an arithmetic work 
problem and make such explanatory infor- 
mation reliably and endlessly available for 
those who need it. The enunciation and pro- 
nunciation of new vocabulary items, which 
must be learned before reading with com- 
prehension, may also be done effectively 
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through taped directions and explanations. 
Drill information lends itself well to this 
kind of specific communication—to give 
another example, explanations of maps and 
charts relating to locations of rivers, moun- 
tain ranges, capitals, principal cities, ports, 
and so forth. 

Ordinarily, when a teacher has com- 
pleted some tape-recorded informational 
material, he automatically replays it to 
evaluate the manner in which the explana- 
tion has been accomplished—its complete- 
ness, the understandability of the words 
used to describe the thing or idea, and the 
pace at which the information is presented. 
This kind of almost automatic evaluation of 
tape-recorded audiolearning material is 
seldom practiced by the teacher who ex- 
plains and describes things during the 
‘‘catch-as-you-can’’ pace of ordinary class- 
room verbal instruction. One teacher de- 
scribed his experiences this way : 


Tadmire my pupils’ willingness to accept 
my explanations in answer to their 
questions. The first, second, or third time 
the same question was asked, I usually 
managed to maintain my patience and 
““temperament.’’ By the time the same 
problem had to be explained the sixth or 
seventh time, I’m afraid that I got quite 
““short’? in my answers and possibly on 
some occasions even a little ‘‘angered.’’ 
This, of course, affected my whole attitude 
toward the learners and teaching—this 
should not be. Now, I tape record much 
of the mechamcal explanations, drill ma- 
terials, and descriptions of assignments. 
Then I listen to a playback. As I do this, 
T attempt to judge the material as a child 
would, anticipating their need for 
explanations and directions which are 
well paced, concise, complete, and under- 
standable. Often, I rerecord my explana- 
tions—sometimes three or four times— 
before being satisfied. Then, to be sure that 
my ‘‘talk-throughs,’’ explanations, or de- 
scriptions are meaningful to the learners, 
we try them out together. 


FIGURE 9.4 


(a) The children participating in this small-group 
activity are seeking information. They respond 

to cues given in the audiotape accompanying the 
filmstrip. (b) They follow other tutorial sugges- 
tions as they evaluate their new-found informa- 
tion. (c) This group member is pursuing a highly 
individualized goal as she responds to new 
insights gained by using a low-powered micro- 
scope. How does such classroom organization 
affect the traditional attitudes and feelings about 
teaching responsibilities? What effect does all of 
this have on the involvement, participation, and 
creative outcomes experienced by pupils? 
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‘“But how,’’ one conscientious teacher 
asks, ‘‘ean I be sure that the child will ae- 
cept a tape-recorded explanation with the 
same interest and enthusiasm as he accepts 
me?’’ (See Figure 9.4.) This question has 
ego overtones. Quite naturally, the teacher 
who is used to being surrounded by a bevy 
of youngsters seeking his attention thinks 
he will miss a little of this. But will he? 
With reasonable practice, the teacher is able 
not only to feel ‘‘personal identification’”’ 
with each child, but also to convey these 
feelings of personal interest by his recorded 
voice to each child who listens. True, a cer- 
tain amount of conditioning, particularly 
of learner expectations and attitudes, is 
necessary when audiolearning materials are 
introduced. Some children may not accept 
the idea at once. However, after explana- 
tions have been made and use of the ma- 
terials begun, most learners realize they 
may have more of a teacher’s attention 
through these means. Audio recordings 
which present careful explanations through 
the voice of the teacher (or able fellow 
pupils) are advantageous ways to learn at 
one’s own pace, with the built-in oppor- 
tunity to review or ‘‘restudy.”’ 

Thus much dependable information, on 
which the teacher may now spend count- 
less hours in initial and repeated explana- 
tions, can be presented in tape-recorded 
form for the benefit of the child who will 
listen and who has the opportunity to re- 
listen and, on occasion, ask the teacher to 
answer his own questions before he returns 
to the playback for his final opportunities 
to restudy and to learn. The great advan- 
tage is that when recorded materials are 
used, learners soon realize that they have 
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even more ‘‘livine’’ contacts with their 
teacher simply because the teacher spends 
time counseling them, and advising them. 

Audio-cued learning materials are 
highly valid. Most audiolearning materials 
currently available through educational or 
commercial sources are the result of care- 
ful planning by professional educators and 
subject content experts. Audio recorded in- 
formation is usually offered with related 
and needed learning materials. For ex- 
ample, an audio explanation of the meta- 
morphosis of honey wasps may refer to 
actual objects and specimens in the learning 
kit available to the learner while he listens. 
Tape-recorded directions refer the listener 
to areas of an exhibit—the wings of the 
honey wasp, a portion of the wasp’s nest, 
the cells within it—all as supplementary 
interacting learning opportunities which, 
when brought together by the audio ‘‘talk- 
through,’’ are bound to produce an effee- 
tive total learning opportunity. 

As noted earlier, the initial use of 
audio recorded materials was for informa- 
tional purposes alone; therefore, it has been 
only recently that increasing numbers of 
cues, directions, or suggestions to learners 
have been incorporated into the stream of 
die nid een en ave nau nase 
content tape-recorded materials—charac- 
teristic of what was available a decade ago 
—the current trend is toward the develop- 
ment of audio-cued materials which, in 
addition to imparting information, actu- 
ally assist the learner by referring him to 
interrelated experiences out of which he 
may ultimately grasp larger and larger 
amounts of understandable information or 
attain the development of skills, or both. 


Some sources of audio-cued learning materials 


URING the last decade, one of the most 
D rapidly expanding areas of educational 
communication technology has related to 
the production, distribution, and utiliza- 


tion of records, open-reel tapes, tape cas- 
settes, and language master types of play- 
backs developed with commercial, govern- 
mental, and local school district impetus. 


Though this discussion of the sources of 
audio-cued learning materials includes ref- 
erences to format (materials in record, tape, 
or tape plus related media form, etc.), the 
emphasis is on the manner in which various 
audio-cued learning materials direct the 
student through experiences with interre- 
lated materials such as flat pictures, models 
or specimens, 8mm continuous film loops, 
projected still images, workbooks, labora- 
tory manuals, study sheets, and so forth. 


School radio broadcasts 

Today vast areas of the United States are 
within reach of the 450 educational radio 
stations which provide systematic instruc- 
tional audio programing for school use. 
Educational radio began in 1919 when the 
University of Wisconsin’s state-owned sta- 
tion WHA began broadcasting. From this 
beginning, local, state, and regional edu- 
cational broadcasting systems have come 
into existence: the New York State Empire 
School Broadeasting Service, the Wisconsin 
School of the Air (a network of 12 satel- 
lite stations), the Indiana State School of 
the Air, the Minnesota School Broadeast 
Service, the Texas School of the Air, and 
others. In addition, many city school dis- 
tricts use radio to distribute audiolearning 
programs: Phoenix, Arizona; Los Angeles 
and San Francisco, California; Carbon- 
dale, De Kalb, and Urbana, Illinois; Iowa 
City, Iowa; Louisville, Richmond, and Lex- 
ington, Kentucky; Boston, Massachusetts ; 
Detroit, East Lansing, Grand Rapids, Kala- 
mazoo, and Marquette, Michigan ; Portland, 
Corvallis, and Eugene, Oregon; Philadel- 
phia and Pittsburgh, Pennsylvania; Knox- 
ville, Murfreesboro, and Nashville, Tennes- 
see; Seattle and Pullman, Washington; 
Provo and Salt Lake City, Utah; and 
others. 

Currently, the National Education Ra- 
dio Network, a division of the National 
Association of Educational Broadcasters, 
has become the means of interchanging 
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among their membership of 200 educational 
radio stations a minimum of five hours per 
week of high-quality audioinstructional 
programming including the physical sci- 
ences, social sciences, arts and literature, 
current news and events, and enrichment 
programs for disadvantaged children. Such 
programs are produced by individual net- 
work affiliates and made available to asso- 
ciation members by interchange for re- 
broadeast. Through such programing, the 
teacher has available to him a continuing 
resource from which to choose those learn- 
ing experiences which apply. 


NATURE AND ADVANTAGES OF SCHOOL 
BROADCASTS School broadeasts are care- 
fully planned audiolearning experiences 
which represent resources ordinarily be- 
yond those available to local classrooms. 
Lessons are prepared under the supervision 
of excellent teachers, radio program spe- 
cialists, and subject authorities who work 
directly with professional radio writers. 
Such cooperation results in a learning re- 
source which effectively anticipates the 
needs of the pupil and makes the most of 
the strength of the characteristics of the 
medium. 


1. School broadcasts are actually team- 
teaching demonstrations Because the pro- 
duction of a broadcast audio series grows 
out of months of planning and consulta- 
tion with local classroom teachers and other 
specialists, the educational program repre- 
sents the combined effort of subject super- 
visors, classroom teachers, and subject-mat- 
ter experts who plan and work together to 
determine what learning experiences can 
be accomplished through an aural presenta- 
tion. An example is a series entitled Sense 
of the World. This series aims to make 
listeners more acutely aware of the world 
around them through the use of their own 
senses and encourages creative behavioral 


4 National Audio Tape Catalog, 1970-1972. 
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responses through such means as writing 
stories or poems, dancing, drawing, and 
composing. The teacher may choose to re- 
cord experiences from such a series for use 
by those few learners in the classroom who 
are, because of their temperament and 
ability, capable of responding to such en- 
richment experiences more extensively than 
some of their classmates. 


2. School broadcasts provide documenta- 
tions of current history Radio broadeast- 
ing can provide the means of recording 
special events as audio documentations of 
reality. High-point historical episodes of 
the events leading up to World War II, the 
World War II peace ceremonies, and the 
establishment of the United Nations, key 
episodes in the 10 years of developments 
that preceded landing a man on the moon— 
these events and many others have been 
made the subjects of documentation and 
explanation through the facilities of school 
broadcast stations. 


3. School broadcasts effectively present mu- 
sic for study and appreciation —Eiduea- 


tional school broadcasters have arranged 


FIGURE 9.5 


Educational radio broadcasts are produced in 
many countries. In Japan, a pioneer in instruction 
by radio, the schools rely heavily on broadcast- 
ing in all subject areas. For example, these 
kindergarten children are listening to “The Piano 
That Fell into the Sea,” one of the many radio 
programs that form a large part of the general 
educational experience in Japan. 
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for skilled performers to participate in pro- 
grams that are planned around musical 
themes: music of other times, music of 
other lands, folk music, and so forth. The 
Civie Orchestra concert sponsored by the 
New York State Empire Network, ‘‘ Music 
Time and Rhythms and Games,’’ and others 
sponsored by the Wisconsin School of the 
Air are examples. One such program se- 
quence, ‘‘Let’s Sing,’’ during which repre- 
sentatives from local schools assemble an- 
nually to conduct a song festival, attracts 
an audience of thousands of students each 
year (see Figure 9.5). 


4. School broadcasts often are planned to 
engage the active participation of local 
teachers and pupils Radio lesson manuals — 
or handbooks describe the program content, 
outline local classroom pupil responsibili- 
ties, and list the materials that should be on 
hand when the broadcast begins. Such ma- 
terials are usually prepared and distributed 
to participating teachers well before the 
broadcast. Preliminary study and discus- 
sion by the class are encouraged, and sug- 
gestions for these activities are also in- 
cluded in the manuals. Whenever possible, 


the programs include audio instructions or 
cues relating to experiments or activities 
which necessitate pupil participation dur- 
ing the broadcast or immediately after it. 
The class is also encouraged through broad- 
east suggestions to carry on a follow- -up 
discussion, projects, or creative activities. 

For example, in St. Louis, radio broad- 
east lessons in science are coordinated with 
local classroom use of related media. The 
science lessons are prepared by expert 
seript writers in consultation with teachers 
and subject experts. As a program pro- 
ceeds, the teacher in each classroom as- 
sembles the simple science paraphernalia 
referred to during the broadcast. The les- 
sons anticipate classroom pupil participa- 
tion (see Figure 9.6). 

This method can easily be adapted for 
other subjects. Before a social studies broad- 
east on the southwestern states, for ex- 
ample, photographs of the area are as- 
sembled and arranged as a learning display. 
Specimens, manufactured objects, or agri- 
cultural items may be included, and maps 
of the area may be displayed for reference 
during the broadcast. Similarly, in anticipa- 
tion of a broadcast on soil erosion, speci- 
mens of sandy loam, clay, or alluvial silt 
are gathered and arranged i in a tray, so that 
the “students can examine the specimens 
during or after the broadcast, or both. 


FIGURE 9.6 
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. School broadcasts are available on tape 
easter aay proces best of educa- 
tional radio broadcasts’’ in tape-recorded 
form through the National Center for Au- 
dio Tapes (see below). This service has 
overcome one of the dilemmas of radio 
broadcasting, that is, the inevitable incon- 
sistencies between local planning for learn- 
ing purposes and central planning for 
broadcast purposes. Obviously, audiolearn- 
ing materials should be available at the 
time that they should be used within a 
specific classroom context. In other words, 
for the most effective use of audiolearning 
experiences, the teacher should be able to 
order in advance specific materials for the 
use of his own group. The NCAT makes 
this possible. 


National Center for Audio Tapes 

The National Center for Audio Tapes is a 
department of the University of Colorado 
which assumes the responsibility of select- 
ing the best of the available audiolearning 
programs and makes them _ available 
through a tape dubbing service to any 
school district or educational ageney.® 


5 Teachers and administrators who are interested 


should address inquiries to Director, National Cen- 
ter for Audio Tapes, Room 320 Stadium Building, 
University of Colorado, Boulder, Colorado 80302. 


After a science broadcast, these pupils are 
doing one of the experiments described. What 
opportunity does this procedure provide for 
integrating audio information—received by radio 
in this case—into the stream of ongoing class- 
room instruction? How does this procedure 
encourage creative follow-up activity? 


Many of these programs are chosen from 
educational radio broadeasts, and all may 
be obtained by the individual classroom 
teacher. Thus a tremendous reservoir of au- 
diolearning experiences is accessible to all 
school districts of the United States, inelud- 
ing the remote districts which are outside 
the reception areas of any current educa- 
tional radio facilities. 

The 1970-1972 catalog of the Center 
lists more than 12,000 audiolearning tapes 
which represent selections from 34 educa- 
tional broadeasters and schools of the air; 
12 government agencies ; commercial broad- 
casting networks, including NBC, ABC, 
and CBS; 44 American colleges and uni- 
versities; 35 national leagues and founda- 
tions; 6 foreign educational broadcasting 
services, including the Canadian Broad- 
casting Service, French Broadeasting Serv- 
ice, and British Information Service; se- 
lected industrial groups; the Voice of 
America; the United Nations; the National 
Edueation Association; the U.S. Office of 
Education, and so forth (see Figure 9.7). 


Government sources 

The efficiency of audio communications, at 
first by radio, then supplemented by dis- 
tributing actual tapes and recordings to 
schools, has for years been recognized by 
many government agencies that need to 
distribute information at a low cost to mass 
audiences. A large number of such infor- 
mation materials are now available which 
may be useful for instructional purposes. 
Audio materials obtainable from the Na- 
tional Aeronautics and Space Administra- 
tion are examples. During the course of 
NASA activities, periodic reports are made 
about activities at space centers (Houston, 
etc.). These reports usually consist of ac- 
tual interviews—astronauts describing the 
Apollo space voyages, scientists discussing 
the reasons for space probing, and the like. 
Available first as radio broadcast materials, 
they almost immediately become available 


Some sources of audio-cued learning materials 
367 


also in tape-recorded form for use in 
schools. 

The Department of State produces 
weekly radio reports which are later taped 
and distributed to schools requesting such 
materials. Department of State reports in- 
clude accounts of current problems in world 
affairs, special reports on developing coun- 
tries, and other authoritative reports of use 
to students as they study problems of gov- 
ernment, United States history, and cur- 
rent affairs. Similarly, the Departments of 
the Interior, Agriculture, and Health, Ed- 
uecation, and Welfare, the Bureau of Fish- 
eries, and many other departments and 
agencies use radio and simultaneously re- 
corded or taped versions of the informa- 
tion. 

Fortunately, all of these government 
agencies now distribute appropriate taped 
materials to the audiovisual directors or 
media specialists assigned to such work in 
the various state education departments 
of the 50 states. Inquiries sent to one’s state 
department of education media or audio- 
visual officer will provide the teacher with 
local information about which are available 
and under what cirecumstancees.® 


Commercial sources 


Virtually all school subjects are now en- 
riched by audio-cued learning materials 
produced under careful supervision by 
newly organized media learning materials 
companies, as well as by textbook publish- 
ers, It is fascinating to observe how book 
publishers, for decades engaged in the pro- 
duction of printed materials alone, have 
engaged in creative leadership in bridging 
the old and the new by producing new me- 
dia materials—including many audio-cued 
learning experiences. Originally, audioin- 


6 Additional sources of government audio ma- 
terials are listed in Hducator’s Guide to Free 


Tapes, Scripts, and Transcriptions, Educator’s 
Progress Service. 


FIGURE 9.7 


In a world where information sources of many 
types are distributed through radio and recorded 
channels, almost every classroom should be so 
equipped as to allow students ready access to 
these sources. Provisions for (a) large-group 
listening and (b and c) small-group listening 
encourage involvement and learner interest. 
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structional materials were produced only 
by companies that were involved only in the 
manufacture and distribution of informa- 
tional records and recordings. 

For example, social studies for years 
has been well served by such materials as 
Landmark Records, the Enrichment Ree- 
ords series,?7 and the ‘‘You Are There’’ 
series and ‘‘I Can Hear It Now’’ series 
(1919-1949, 1960-1969), both by Colum- 
bia.8 The last series brings to the classroom 
the actual voices of famous people recorded 
originally during the actual rush of events 
that inspired what they were saying. Roose- 
velt, MacArthur, Eisenhower, Kennedy, 
and many others have been immortalized in 
this way. The Enrichment Records and 
‘“You Are There’’ series present drama- 
tized events in American history, includ- 
ing recordings such as ‘‘ Voyages of Co- 
lumbus,’’ ‘‘Landing of the Pilgrims,’ 
‘*California Gold Rush,’’ ‘‘Lee and Grant 
at Appomattox,’’ etc. Most teachers have 
discovered how effective such materials are 
in the teaching of history and current his- 
tory. 

The work of the National Council of 
Teachers of English is well known. Over 
the years, the Gonneil: s collection of re- 
corded readings, interpretations, and dra- 
matizations has grown to include the plays 
of Shakespeare, the prose of American au- 
thors, ballads and verses of the American 
frontier, and many other types of litera- 
ture; all offer excitement and thrilling re- 
wards for both teachers and pupils who 
incorporate them into the stream of instrue- 
tion in literature.® Readings by contem- 
porary English- -speaking authors virtually 
bring the author into the classroom to read 
his own works and, in some cases, have 


7 Enrichment Teaching Materials and Landmark 
Records, Enrichment Records. 


8 Columbia Records, Educational Services. 


29 See Resources for the Teaching of English, Na- 
tional Council of Teachers of English (published 
annually). 
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them interpreted by professionals, as in 
the ‘‘Modern Poets Anthology of 98 Ameri- 
ean and British Poets (Caucasian and 
Blacker: 

Audioinstruction in foreign languages 
represents a particularly widespread use of 
recorded materials. The audiolingual ap- 
proach to modern language education was 
developed during World War II. Origi- 
nally, records and transcriptions were used 
to record lessons given by a native of the 
language or by an instructor whose pro- 
nunciation of the language was representa- 
tive of native speakers. Today, however, 
most of the audiolearning materials bridge 
across a decade of progress and thus appear 
in the form of audio-cued materials. Such 
materials, which are commercially pro- 
duced, may be used by groups or by indi- 
viduals. Most of these audio materials are 
cued in such a manner as to allow learners 
to refer to related materials: 8mm con- 
tinuous-loop films, maps, diagrams, or 
charts, printed books to accompany spoken 
stories, filmstrips, slides, and selected speci- 
mens or objects to manipulate as the audio 
suggestions or cues indicate. Usually, sug- 
gestions cue both teacher and pupil con- 
cerning the nature of learner-oriented 
creative and inventive utilization oppor- 
tunities. Such responses reveal the nature 
of any behavioral changes taking place in 
learners and become a most valid basis for 
evaluation. 

The following are representative of a 
vast number of currently available com- 
mercially produced audio-cued materials: 

The audio-cued lesson entitled ‘‘Simple 
seography Terms’’!” is used in the social 


10 McGraw-Hill Book Company. 


11 Rneyclopaedia Britannica Educational Ma- 
terials including Spoken Arts recording series, 
Afro-American History series, Communication 
Skill Records, and the Audio Cued Social Studies 
filmstrip series. 


12 Wollensak Teaching Tapes, Minnesota Mining & 
Manufacturing Co. 


studies to impart factual information to 
the learner. By means of an audio talk- 
through, suggestions and directions are 
given which refer the student to the ex- 
amination of maps, diagrams, and a work- 
sheet of terms, all of which are interrelated. 
Evaluation is a part of the activity, rely- 
ing on the individual learner’s participa- 
tion. Final suggestions refer the learner to 
the study of classroom maps or globes. At 
the high school level, ‘‘The Changing Face 
of the Soviet Union,’ a combination of 
experiences in listening to descriptions and 
heeding instructions, refers the learner to 
pictures, diagrams, maps—all in filmstrip 
form—newspaper reprints, and a_bibli- 
ography of readings which relate to con- 
temporary Russian history. The series 
““Asian Folk Tales’’!4 uses records to bring 
environmental sounds, music, and narration 
to the listener as he is referred to related 
pictures projected from filmstrips. Ma- 
terials of this nature are paralleled by cur- 
rently produced audiolearning experiences 
which describe Negro cultural acecomplish- 
ments. 

The audio-cued lesson entitled ‘‘The 
Story of Milk’’5 employs interrelated au- 
dioinstructions with records; an accom- 
panying 8mm silent film loop helps learners 
hear and see how dairy cows are milked 
and how milk is processed and taken to the 
consumer. The records tell the learner what 
to expect when, following the audio experi- 
ence, he is told to turn on the 8mm film 
loop. Following this, he is instructed to 
listen for further instructions and activities 
which test his mastery of information pre- 
sented in the film. Since the film is silent, 
the learner is expected to rely greatly on 
the cues given in the audio portions of the 
lesson. 

In the area of science, the ‘‘Sound of 


13 HMC Corporation. 
14 International Book Corporation. 


15 Society for Visual Education, 
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Nature’’!® represents an intermingling of 
environmental sounds and the ealls of elu- 
sive birds, with identifying explanations 
by an ornithologist. Instructions refer the 
listener to activities involved in conduct- 
ing simple inquiry research in identifying 
birds through pictorial and verbal descrip- 
tions. The learning packet ‘‘Man on the 
Moon’’!? uses tape cassettes and recorded 
information to lead the student through 
the examination of interrelated discovery 
source materials, including flat maps, actual 
newspaper accounts, and a filmstrip se- 
quence of pictures, all of which comprise 
source information for the learner to use 
as he engages in the series of individual- 
ized, creative, and inventive activities pre- 
sented in a well-worked-out teacher’s man- 
ual. Drill aspects of science are well 
exemplified in ‘‘ Animal Classification : Ver- 
tebrates.’’!§ Basic information and explana- 
tions are presented through an audiotape. 
Further instructions are given which lead 
the learner through a series of discoveries 
that help him to understand the reason for 
and nature of classification. 

In the area of language arts drill ex- 
periences, exemplary materials include 
‘“Our Daily Words,’’?® ‘‘Listening and Do- 
raver or “Developing Reading Skills,’’?? 
‘Spelling for the High School Student, ’’22 
‘*Practice in Accomplishing the Pronun- 
ciation of Short Vowel Sounds.’’2? Count- 
less audio experiences are available which 
make use of readings from printed books 
ordinarily used in school library and class- 


16 Houghton Mifflin Company, 777 California Ave- 
nue, Palo Alto, California. 


17 New York Times, Book & Educational Division. 


18 Wollensak Teaching Tapes, Minnesota Mining & 
Manufacturing Co. 


19 Tmperial International Learning. 
20 Houghton Mifflin Company. 

21 EMC Corporation. 

22 EMC Corporation, 


23 Classroom Materials Company. 


room situations. The basic strategy is quite 


uniform: the student is asked to. respond to. 


a sequence of 11 instructions, listen to a pas- 
sage read aloud and then to explanations, 
aad perform activities as a response. The 
learner’s responses are then evaluated im- 
mediately by the t tape “‘voice.’’ W hen sue- 
cessful, the learner is told to proceed, I If 
the students not-correct or unsure, he is 
advised t d to @ vo back, relisten, and learn. 

Still ot other mieterinls that use an audio 
channel to direct learners through well- 
organized cognitive information-getting 
kinds of activities and free the teacher to 
pursue work which he alone ean accom- 
plish with the children are: ‘‘ Understand- 
ing Decimals,’’** ‘‘ Art in Africa, Vhs COM ae 


24 Wollensak Teaching Tapes. 


25 Society for Visual Education. 


FIGURE 9.8 
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Century Development in Art,’’?6 ‘‘Ameri- 
ean Folk Art,’’7 and ‘‘We Learn the 
Sounds of Instruments.’’?* The reliability 
and validity of the materials are above and 
beyond anything that most teachers can 
hope to accomplish within the limitations 
of the time and energy they are able to ex- 
pend. In any case, the intelligent use of 
such materials exercises a multiplier effect. 
It deploys the time of the teacher wisely 
and efficiently and makes available, through 
his planning function, a rapidly expanding 
variety of needed and desired learning ex- 
periences from which individuals or small 
groups of learners can profit immeasurably 
(see Figure 9.8). 


26 Society for Visual Education. 
27 McGraw-Hill Book Company. 


28 Imperial International Learning. 


Giving students free access to audiolearning 
materials assures learner involvement in follow- 
ing activities of their own choice. The members 
of the small group in the background pursue 

their specific interest. The teacher and another 
student are in the foreground. What does this 
picture reveal about the role of the teacher when 
audio materials are used? What applications can 
you make? 
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Teacher- and pupil-created audio-cued learning 


ANY situations arise which make it 

highly profitable for the teacher to 
create audio-cued learning activities with 
the pupils’ participation. For example, in 
an arithmetic class, the teacher had spent 
much time, following his group demon- 
stration, in explaining and reexplaining 
how to develop and use simple formulas 
for finding areas and volumes of simple 
figures. Some pupils understood the pro- 
cess immediately, others were slower. Sens- 
ing the situation, the teacher called to- 
gether several of the students who grasped 
the concepts. “‘Why not,’’ he suggested, 
“explain all this on tape—and perhaps 
refer to some actual ‘cutouts’ or solid fig- 
ures ?’’ 

Smiles of recognition and understand- 
ing lit up the faces of his helpers. Using a 
tray which included small models of 
squares, rectangles, and triangles, both two- 
and three-dimensional, the teacher helped 
the trio write, correct, and explain in tape- 
recorded form the relationship of the sides 
of plane and solid figures and how these 
sides or edges are used in finding the area 
or volume of a figure. Those who still en- 
countered difficulty with this kind of prob- 
lem were helped to listen to the tape. Some 
of the slower youngsters needed to listen 
several times to the tape, which referred to 
the cutouts or models, explaining how 
simple formulas are developed and how 
one can then substitute quantities into a 
formula and complete the computational 
process with success. During all this, the 
more “‘gifted’’ pupils helped those who 
needed it, interpreting the taped reference 
materials and checking out answers. This 
kind of peer ‘‘teaching’’ makes use of the 
desire of all human beings to teach. 

One of the problems that immediately 
confronts the teacher who wishes to ereate 
teacher-pupil audio-cued learning materials 
is time. In some situations, this can be pro- 
vided through in-service meeting times be- 


fore or after school hours or, as some 
schools are doing, announcing to the com- 
munity that Wednesday afternoons are 
faculty planning and producing times. 
Knowledgeable teachers, local audiovisual 
coordinators, supervisors, and principals 
who see the value of such activities are 
currently organizing such scheduled ac- 
tivities. 

Over a one-year period, a number of 
audio-cued learning materials were created 
by teachers who had received instruction on 
how to proceed (see Figure 9.9).29 The fol- 
lowing are examples : 

The audiolearning module entitled 
‘Root System’’ is a learning experience 
with actual mounted specimens of roots 
and accompanying audio talk-through. The 
child is referred to a series of diagrams and 
laminated dry-mount specimens of various 
types of roots. He learns from the explana- 
tions and the mounted specimens. At the 
end of the lesson, he is asked to identify 
the various types of roots, is evaluated, and 
relistens where this is suggested. 

In an audiotutorial lesson entitled 
‘“Sharks,’’ the learner is instructed to refer 
to numbered photographs, flat pictures, and 
diagrams (which are mounted on 7-by-10 
eards for easy manipulation by the stu- 
dent); he listens to explanations of each 
of these. In the process, he learns about the 
nature, habits, reproductive eycles, and so 
forth, of several kinds of sharks found in 
Pacific waters. Finally, he is given an oral 
quiz, is evaluated, and receives suggestions 
about creative follow-up activities. 

In another audiotutorial lesson, 
‘““Oceanography,’’ the learner is referred 


29 The described audio-cued learning experiences 
were planned, produced, and evaluated in learning 
situations by the following people who were par- 
ticipating in in-service media experiences at the 
University of Hawaiii in 1969: M. Mesaku, W. 
Yamamoto, N. Harney, A. Yamada, J. Hightower, 
C. Young, B. Kashiwahara, and A. Allan. 


FIGURE 9.9 


This teacher is explaining how to proceed into an 
audio-cued lesson, ‘Humorous Poetry,” which 
she created. She capitalized on the opportunity 
to lead students from such a beginning toward 
further questing and discovery on the subject of 
poetry in general. Do similar opportunities 

occur to you? 


to opaque pictures and coded illustrations, 
diagrams, and charts which give a begin- 
ning understanding of the nature of activi- 
ties involved in oceanography. The learner 
listens to explanations and examines pic- 
tures, diagrams, and exploded drawings of 
clam buckets, seines, and underwater cam- 
eras; he identifies photographs of living 
creatures which swim in or crawl over the 
bottom of the Pacifie Ocean. Final sug- 
gestions to listeners describe how they may 
earry on further simple research on se- 
lected areas of oceanography and report 
this information to classmates. 

An audio-cued learning experience en- 
titled ‘‘Knowing About Investments’’ uses 
actual specimens of investment documents 
and tape-recorded explanations to lead the 
learner through a beginning experience in 
understanding a variety of investment 
possibilities. The learner is given explana- 
tions, referred to specific forms, and asked 
to identify these forms; he is then asked to 
make some beginning judgments about the 
strengths and weaknesses of the forms. 

An audio-cued description, ‘‘ Conestoga 
Wagons,’’ was an outgrowth of two stu- 
dents’ curiosity about these wagons used 
during the westward expansion. During the 
audio-recorded lesson, the learner listens 
to explanations and is referred to accom- 
panying slides which are photographic 


copies from history source books, wood en- 
gravings, and transient sources which the 
librarian helped locate in his picture files. 
The learner is asked to move from slide to 
slide, listen to identifying explanations, 
and, finally, is evaluated by making judg- 
ments about the nature of this means of 
transportation. 

One of the great rewards of teaching 
is the discovery of surprising talent and 
ingenuity among the pupils with whom one 
works. This was the experience of an ele- 
mentary teacher who found that a very su- 
perficial explanation of lasers led a fifth- 
grade boy into an exhaustive study of not 
only lasers, but masers as well and that he 
wished to share with his classmates his 
new-found information. He took upon him- 
self the original task of rewriting the ex- 
planations which accompanied a commer- 
cially available filmstrip. He searched for 
additional information and located it him- 
self in the library. Finally, he put all of 
these together in audio-cued form, and 
the presentation was made available to his 
classmates who were interested in sharing 
his new discoveries with him (see Figure 
9.10). How many such creative activities 
currently he fallow among the pupils in 
any typical classroom—perhaps your own? 

A final example shows how highly mo- 
tivated and interested students can come 
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FIGURE 9.10 


re ess pncssnssussnnntsnsses 


This fifth-grade boy has chosen to express his 
inventive ideas by creating for his classmates 

an audio-cued exp!anation of masers and lasers. 
Do you agree that in any normal classroom 
situation such unique possibilities actually exist? 


FIGURE 9.11 


This teacher is checking the progress of a small 
group as they follow directions and make 
responses to an audio-cued learning experience 
she created. The idea was picked up by several 

of her colleagues. The result: a growing inven- 
tory of locally produced and highly useful audio 
“minipacs,” as these teachers chose to call 

them. What opportunities are there for this kind 
of activity in your situation? 


to the assistance of a teacher, in this case 
a teacher who was planning the produc- 
tion of a series of audio-cued learning ex- 
periences to describe animals around the 
world. The group’s study of the animals of 
North America became the beginning point 
of activity. As the students responded to 
the initial teacher-made audio lesson, sev- 
eral became sufficiently enthusiastic to vol- 
unteer to continue the search about the 
animals of other continents; these highly 
motivated students set about locating flat 


pictures from transient sources (magazines, 
ete.) and mounting them in suitable forms 
so that classmates could manipulate them 
as they listened to an original tape-recorded 
narration prepared by members of student 
committees. 

There is no reason why the creative re- 
sponses of learners cannot include audio 
recording. Rather than relying solely on 
traditional communication means (writing, 
Speaking, ete.), using tape-recorded mes- 
sages which relate to objects, specimens, 
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selected pictures, original drawings, dia- 
grams, and so forth, ean become the avenue 
through which students can respond by 
interpreting new-found information — to 
their fellow learners. For example, at the 
Kaahumanu School in Honolulu, cooperat- 
ing teachers and selected students created 
an inventory from audio-cued learning re- 
sources which, while originated for use in 
specific classes, when placed i in the library 
for general circulation, became available as 
interesting and exciting audio-cued learn- 


Developing audiolearning skills 


available in the classroom for learners 
to use selected audio-cued learning experi- 
ences, it will become apparent to the teacher 
that some formal attention must be given 
to listening skills per se. Just as years are 
spent in the development of reading skills, 
more time and attention must be gwen to 
the development of those listening and re- 
sponse skills which will increase the effi- 
ciency of the learner’s search for informa- 
tion and acquisition of it through audto- 
cued instruction (see Figure 9.12). Meth- 
ods that both teachers and learners can use 
to improve listening skills are now dis- 
cussed. 

The teacher who wishes to improve 
audiolearning skills should first understand 
the nature e the hearing-listening-under- 
standing sequence that is Givolved in audio- 
cued learning, Learning from auditory ex- 
perience 1S actually more complex than one 
would think. The mere presentation of 
audible words and sounds to a pupil is no 
guarantee that he will achieve the desired 
learning goals—nor even that he will hear 
the miaterial presented. Our ears take in 
much audible information from our en- 
vironment at every moment, yet we do not 
‘‘hear’’ all of these sensory impressions. 
Indeed, if we were aware of every sound 


A S more and more opportunities become 
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ing materials for use by all (see Figure 
9, aby. 

The extent to which audio-cued learn- 
ing devices can interrelate the use of flat 
pictures, diagrams, specimens, objects, mod- 
els, and so forth, is lhmited only by the 
imagination of the teacher. When the 
teacher is successful in explaining the possi- 
bilities to able and interested students, the 
nature of the learners’ creative response 
activities becomes limitless. 


that our ears sense, our world would be an 
incomprehensible ‘hodgepodge of noise. 
Thus, those sounds of which we are_aware 
at any given mo 

tory discrimination, This is eon Heli 
quite without our knowing it as the result of 
autonomic response mechanisms in our 
brains which have been trained in selection 
of information by our learning to discrimi- 
nate from among the various sounds taken 
in from the environment. For example, most 
people are familiar with the experience of 
concentrating so intently on something that 
they did not “‘hear’’ someone speaking to 
them. Perhaps an even more familiar ex- 
perience is that of beg annoyed by, and 
therefore consciously disregarding, an un- 
pleasant or tedious sound which we wish 
not to hear. Both types of experience are 
indicative of the complexities involved in 
audition, a basic factor which affects listen- 
ing and thus also the efficiency of audio- 
learning. 


The audiolearning sequence 


Though the scope of audition is too broad 
and too deep for comprehensive treatment 
in this chapter, we will describe briefly here 
the basic sequence through which the 
learner must pass if he is to achieve audio- 


FIGURE 9.12 


Together this teacher and her pupils have 
worked out techniques for developing audio-cued 
learning materials. (a) Students learn how to 
produce their own display materials to accom- 
pany their audio report. (b) Later, the members 
of the small group listen to their own efforts, 
follow the cues, and evaluate their own effective- 
ness in terms of the visuals they have prepared 
—all before making their presentation available 
to their classmates. What learner goals are 
achieved in such a situation? 


learning. First, if the pupil is to hear the 
instructional message, the message itself 
necessary, of course, is that the learner be 
able to hear the message; that is, his own 
hearing mechanism must be capable of re- 
sponding to vibrations that fall within the 
normal human range of audibility. The sen- 
sory impressions taken in through this 
mechanism must then be transmitted to the 
pupil’s cognitive awareness. 

Next, the learner must listen to the 


message. It is—possible to hear—that_is, to 


case of word sounds which require attention 
if the subtle syllabie differences are to be 
distinguished and the intended message is 
to be received. Finally, if the communi- 
cation is to be complete, the learner must 
become involved—must be able to respond 
as a direct result of the audiolearning ; that 
is, the learned information must create in 
the learner an ability to demonstrate that 


——.. 
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FIGURE 9.13 


The listening-learning process. 


FIGURE 9.14 


Hearing Listening Cognition 


Indexing 


Attention Impressions 


Acuity 


Environment Accumulating 


Masking Understanding 


Interest 


Creative 


Suitability Rescones 


Fatigue 


Audiometer tests are usually given to school- 
children periodically by the school’s speech and 
hearing specialists. 


he has fully grasped the learned informa- 
tion (see Figure 9.13). 


THE LEARNER MUST HEAR Basically, 
hearing may be thought of as the physical 
response of the ear to sound vibrations, In 
this sense, not all learners hear with normal 
acuity; it is estimated that 5 percent or 
more of the school population suffers hear- 
ing losses which may interfere with audio- 
learning. Obviously, a pupil whose audi- 
tory mechanism is impaired cannot be 


expected to profit completely from audioin- 
structional materials. Thus the teacher’s 
first responsibility is to determine whether 
all of his pupils can actually hear sounds 
which are within the normal ranges of vol- 
ume and pitch, and which, if any, pupils 
exhibit difficulty in this area. Auditory 
sensitivity can be measured objectively by 
the speech and hearing specialists who are 
employed in most school systems (see Fig- 
ure 9.14). If the behavior or performance 
of a pupil creates doubt that his hearing is 
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physiologically normal, the teacher should 
refer the child for appropriate therapy or 
remedial measures. 

Even when the physiological aspects 
of hearing are normal, however, some pu- 
pils may seem to exhibit a pathological 
hearing defect for r psychological or psycho- 
neurological reasons. A pupil may have ie 
come so accustomed to ‘‘tuning out’’ un- 
wanted noise, for example, that he aetaally 
doesn’t hear otherwise audible informa- 
tion. Often this tuning out is so habitual 
that the pupil himself is unaware of doing 
it, and though he may want to please by 
listening and remembering the audioin- 
structional message, he is unable to control 
his listening activities. To illustrate by a 
somewhat extreme, but all too frequent, 
situation, if a child has been raised in a 
noisy home—perhaps one in which the 
parents are prone to raising their voices in 
anger at him or at each other—he may have 
adapted at an early age to this environ- 
ment by shutting out this noise. Of course, 
a disinterested pupil may deliberately or 
semideliberately tune out unwanted hear- 
ing experiences. This may be a temporary 
adaptation to content that is tedious or 
seemingly irrelevant from the pupil’s point 
of view or perhaps the result of distrac- 
tion by some competing sound. As pointed 
out in Chapter 1, a pupil who does not 
seem to hear may be attending to intro- 
spective thoughts or fantasy and thus shut- 
ting out the learning message. Rather than 
view such pupils ain negativism, the 
teacher should give some thought to specific 
development of their | listening skills , Ow 
primary ‘ importance to such. tr aining is the 
nature of the subject matter itself—which 
should be both interesting and relevant. to 
the pupils—as well as its method of presen- 
tation. 

In classroom situations where audioin- 
structional techniques are relied upon ex- 
cessively, fatigue may interfere with the 
pupils’ hearing. Here again, the pupils may 
tune out the educational communication. 
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Fatigue is apt to occur when teachers rely 
endlessly on spoken directions, lecturing, 
prolonged or tedious class discussion, or 
oral reading of lengthy passages or se- 
quences which could better be left for the 
students to read individually. Such exces- 
sive reliance on the student’s hearing fac- 
ulty will exhaust even the most conscien- 


tious student, a factor that should be 


recognized by teachers to a eee 


that hat it is recognized with respect 
cessive physical exercise. The Gere as 


to arrange a classroom schedule which uti- 
lizes various audiovisual techniques and 
thus permits multisensory learning, as is 
the case with many audio-cued learning 
materials which have —becn— t described 
Ler: en er eae 

There are many other factors that can 
obstruct pupil hearing. Extraneous_en- 
vironmental noises, for example, ean 
strongly interfere “with h_ the audibility of 
the instructional “message. “Noises which 
emanate into the GIERSninin from out-of- 
doors ean be disruptive. Drilling and other 
building-construction sounds, heavy traffic 
noises, re noise from Shou playground 
activities, and so forth often ean interfere 
with audiolearning, Similarly, sounds een- 
er ated within the classroom its itself—perhaps 


due to poor discipline habits among the 
class ss members—can prove highly effective 


Sug moles need nor bee extreme to 
affect at least some of the pupils’ auditory 
faculties, and the teacher should not ig- 
nore extraneous noises of seemingly jan 
volume as potential learning uilerberence 
merely because he himself is a disturbed 
by them. It may be that the teacher has 
become so used to such noises that he has 
learned automatically to sift them from his 
awareness, or it may be that his powers of 
concentration are such as to sereen out 
extraneous sounds. The same may not be 
true of his pupils. 

The degree to which pupils are affected 
by extraneous noise va varies, not only ae- 


. 


cording to ae volume of the ‘noise itself, 

ae s individual 
sen shite to the nature and Pars levels 
of the noise é and according to the individual 
concentration and auditory -diserimination 
habits _of of the pupils. Some children may 
find it easier to shut out the lesson in favor 
of attending to the interfering noise. Sig- 
nificantly, even annoying or bothersome 
noises may enable the student to discrimi- 
nate against the audioinstruction. 

Another important deterrent to some 
forms of audio-cued learning derives from 
the acoustical situation in_the—elassroom. 
If the acoustics in the room are such as to 
create an echo or reverberation of the 
sounds being communicated or if the sound | 
is pyerabsorbed so that it does not reach ( 


the student’s ear with full impact, audio- 


jearning will be impaired. Thus, even when 
extraneous noises are not present, audio- 
instruction will be ineffective in an acousti- 
cally inadequate classroom. 

To overcome these physical barriers to 
hearing, the teacher should see to it that 
the Oasroc effectively _keeps « out it annoy- 


ing extraneous noises and, at_ _the same 


ae _ prov ides a good eeoetien environ- 
ment. Excessive reverberating noise within 
one’s own classroom may hel overcome by 
tacking monkscloth or colored burlap dis- 
play panels neatly across the offending sur- 
face, for example, the back wall. This not 
only traps sounds but offers more pin-up 
display area for student work. With the 
principal’s consent, the janitor and a few 
competent students can install ‘‘do-it-your- 
self’’ acoustical tile on the wall surfaces 
above the chalkboards, an area most fre- 
quently the cause of annoying classroom 
acoustics. In new buildings specified to 
provide good acoustics, a polite complaint 
to the principal may secure corrective 
measures by the contractor. The key idea 
is to be aware of such problem acoustics 
and call attention to the fact that instruc- 
tion can be improved by corrective meas- 
ures. 
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THE LEARNER MUST LISTEN Just as 
it is possible to screen out from one’s 
awareness all of the sounds picked up by 
his auditory sense, it is possible to hear 
sounds without heeding or responding to 
them. Teachers are familiar with students 
who look alert and attentive during class 
discussion and who respond when called 
upon, yet whose quickly ad-libbed responses 
indieate all too clearly that they have not 
paid attention, or listened to, the substance 
of the discussion itself. 

For true audiolearning to be achieved, 
it is important for the pupil to do more 
than just follow the thread of the informa- 
tion being communicated; he must become 
actively involved in the Laois ie 
—he e must think about 1 ite analyze, its mean- 
ing, organize and reorganize its content 
clement into his existing frame of refer- 
ence, and, where appro riate, respond. I whi 
this desree of listening participation in 
audioinstruction is to be attained, several 
conditions must coexist: The audioinstruc- 
tional content must be interesting, provoca- 
tive, and suitable to the e pupils’ | level of 
backsround experience, and the audible 
messages must be clear and distinct so as 
to “make fu I] impact on each pupil’ Ss audi- 
tory faculty. 

There are many ways by which the 
teacher can create favorable listening con- 
ditions. First, the teacher should arrange 
the Claccroor itself so that it is conducive 
to listening. ary: 

~ Next, “if attentive listening is to be ac- 
complished, the nature of the aural mes- 
sage must be such that the learner will be 
interested enough to become involved with, 
and to react 10; the material spoken or 
played. “OF primary importance here is that 
the audioinstructional material be selected 
in terms of the maturity of the learners, 
their interests and vocabulary level, and 
their need for the audioexperience itself. 

It is futile for the teacher constantly 
to enjoin pops to ‘‘be alert,’’ ‘‘listen care- 


fully,’’ and ‘‘pay attention” to listening 


exercises. Unless previous teacher-pupil 
planning has encouraged in the pupils a 
desire to listen and a willingness to investi- 
gate audiolearning experiences, no amount 
of telling them to listen will be effective. 
This desire is created by arranging experi- 
ences that answer questions relating to 
teacher-pupil planning. When such readi- 
ness occurs and audiolearning materials are 
appropriately selected, the chances that 
pupils will want to listen and to react to 
listening experiences are enhanced. On 
the other hand, epitomizing the conse- 
quences of failing to provide interesting, 
suitable, and clearly presented material is 
the student who advised another, ‘‘In that 
lecture room you ‘can’t hear Professor X 
beyond the fifth row. So don’t sit any closer 
than the sixth.’’®° 

Of considerable value in motivating 


students to listen, then, is to involve them 


in activities which are preliminary to the 
audiolearning experience itself. This may 
be achieved through pupil-teacher plan- 
ning carried on before the beginning of 
the audioinstruction. It is of little use to 
ask a pupil to pursue a learning activity 
until he realizes what he is expected to ac- 
complish. The pupil must_know in advance 
why he is to listen, that is, what purposes 
or goals he wishes to or is instructed to 
achieve—in short, what objectives he hopes 
to reach as a result of a given audio-cued 
learning experience. If possible, the pu- 
pils should have a voice in the selection of 
the materials; this will provide them with 
the opportunity to realize their own re- 
sponsibilities with respect to audiolearn- 
ing generally and to understand thoroughly 
the purposes of the specifie audio-cued 
learning experience. Also helpful are the 
positive experiences gained from past au- 
diolearning experiences. From such past 
experiences, students are more likely to 
know that the dramatic recording or audio- 


30 Hdgar Dale, ‘‘Why Don’t We Listen??? The 
Newsletter, February 1957, 
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cued demonstration is apt to be interesting 
and helpful to them. 


THE LEARNER MUST RESPOND If au- 
diolearning is to be complete, the pupils 
must not only be able to hear the message 
and be willing to listen attentively; they 


must also be capable of demonstrating or 


applying their newly acquired knowledge. 
Typically, the avenues by which the pupil 
is asked to demonstrate this learning are 
tests and examinations, pupil reports and 
essays, classroom discussion ‘‘feedback,’’ 
and similar situations. However, these ave- 
nues provide the pupil with little oppor- 
tunity to exhibit creative involvement with, 
and expressive use of, his learning and, as 
stressed earlier, creativity is a most im- 
portant outcome of any learning. Thus, 
creative response is the goal of listening- 
learning activities just as it is of other 
classroom learning activities. Effective 
teachers will complete the successful audio- 
learning situation by encouraging this cre- 
ativity. A few suggestions from the teacher 
may stimulate the pupils to carry out one 
or more of these suggestions or, better, to 
invent creative projects on their own. 

The learners’ achievement gained 
through audio-cued instruction may be 
gauged best by examining the nature of the 
responses students evolve after such ex- 
periences. Creative responses may include 
dramatic improvisations, participation in 
a debate, a demonstration of a newly 


audio-cued learning experience and, where- 
ever possible, he should be encouraged to 
do so. 


Improving listening skills 
Listening is a skill which responds well to 
developmental guidance. Thus it is pos- 


. 


sible to provide specific training by which 
pupils may improve their skills in listening 
for central ideas, details, and inferences, 
in following res and so forth. This 
training can be carried out within the con- 
text of many subject areas, for example, 
in foreign languages, English, literature, 
and the s0dial amare The “degree to aise 
a teacher can instill among pupils the mo- 
tivation to become heuer: listeners is of 
real importance in improving these skills, 
assuming that, as indicated earlier in the 
chapter, the physiological hearing ability 
of each pupil is known. Mechanical hearing 
aids should be provided in extreme cases 
of hearing pathology, but for those with 
lesser degrees of impaired hearing and for 
those aiee inability to hear instructional 
content seems to be due primarily to psy- 
chological adaptation, pupils_may be 


grouped for special instruction—In—many 


cases, conditions may be improved simply 


by changes in seating. 


PRESENTING SKILL-TRAINING SITUA- 
TIONS Skill in listening is usually the re- 
sult of the pupil’s own interest in develop- 
ing better listening habits and of his 
understanding of effective listening meth- 
ods. The manner in which the teacher may 
assist in providing the physical setting for 
better listening has already been discussed, 
but if the pupil himself is going to take 
part in listening development, the teacher 
must begin by awakening the individual’s 
awareness of his own listening process. 
The pupil’s concentration on sounds and 
his willingness to concentrate may be de- 
veloped and strengthened if the teacher 
describes the listening habits of such ‘‘ 
pert’’ listeners as the court reporter, the 
news editor at the city desk, the telephone- 
order clerk in a large department store, 
and others. From this foundation of pupil 
awareness, concentration, and willingness, 
listening skills can be developed through 
continued classroom practice. 

Through pupil-teacher planning ses- 
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sions, appropriate and interesting audio- 
cued learning materials should be selected 
for listening practice. While the subject 
matter chosen for the listening experience 
may relate to classroom study units, the 
teacher should bear in mind that the goal 
of these practice periods is listening skill, 
rather than subject-matter learning, aad 
thus the materials chosen should be espe- 
cially geared to pupil interests. In other 
words, if inefficient learning of regular in- 
structional content is in part due to poor 
listening skills, it may be wise at first to 
choose listening-training materials that do 
not focus on content. Later, when the pu- 
pils have achieved better coordination of 
the auditory and mental processes, listen- 
ing practice and content learning may be 
achieved simultaneously. 

In providing listening-skill instrue- 
tion, the teacher should encourage pupils 
to Poeord and index—either mentally or in 
written form—every fact or impression 
a think is een It should be made 


they | hear and to reject, rearrange, or se- 
lect the information according 0 what 
seems meaningful and useful to them. Be- 
fore the aoraal listening experience begins, 
the teacher may demonstrate how to reecrd 
and index useful points of information 
and provide some initial guidance to the 
kinds of information to be listened for. 
For example, the home economies teacher 
may ask her listeners to organize and to 
record in number and word form the im- 
portant points in her oral description of 
the nature and quantity of cooking ingre- 
dients. The English literature foacher may 
instruct pupils to record the names of key 
characters in a short story or dramatic 
reading as it is read aloud or presented on 
tape and to classify these characters ac- 
cording to their relationship to one an- 
other and to the action sequence. The alge- 
bra teacher may read several equations or 


problems aloud, asking his students to re- 
cord them on paper in symbolic form. 
Depending on the subject matter in- 
volved, meaningful ‘‘doodling’’—sketeh- 
ing symbols and diagrams, and so forth— 
can help the pupil to visualize the concepts 
he hears explained. The teacher may need 
to encourage pupils to do just that, since 
‘““doodling’’ is a form of behavior students 
have been taught to believe is nonconform- 
ing. To illustrate, the social studies teacher 
may demonstrate how one can create a 
flow chart or a diagrammatic graphic, the 
elements of which include brief phrases or 
single words which describe causes or 
events leading up to other events. The en- 
tire thread of information received from 
listening to and witnessing an audio-cued 
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lesson may be summarized briefly in an 
appropriate diagram, expanded chart, or 
graphic. Similarly, the history teacher may 
narrate a historical episode, asking that 
the listeners record along a time line the 
major events and the principal personali- 
ties connected with them as they listen. The 
science teacher may instruct his pupils to 
diagram a physical process as he describes 
it orally. Other examples could be cited in 
virtually every subject area. Such sketches 
and diagrams should be kept simple, how- 
ever, and the ‘‘doodling’’ should not be 
permitted to interfere with listening at- 
tention. 


EVALUATING SKILL-TRAINING SITUA- 
TIONS Listening outcomes—should be 


Selecting and evaluating audiolearning experiences 


HE teacher is continually confronted by 
many demands to consider and try 
out ways to extend class time and effort. When 
the decision has been made, in response 
to such demands, to use audio-cued learning 
materials, the teacher should assume the 
core responsibility for selecting or creating 


Audio-cued learning: selection criteria 
Description 

Title of ACL lesson, packet, or device 
The nature of ACL: Subject content area 


Grade level 


Channels employed: Audio 


Motion films 
Other 


Preuse Evaluation Criteria 


Source 


Visual diagrams 


the best of such experiences. 

In order to make sure that the most appro- 
priate and useful of existing available or created 
audio-cued materials are brought into the class- 
room, it is suggested that the following criteria 
be used by the teacher: 


Pictures 


Specimens and objects 


4 


1 The ACL seems to be best suited for use in developing in the learner: 


a Understandings about _ 


———— eee 


evaluated in terms of both quantity and 
quality—that is, the sheer number of spe- 
cific points accurately remembered from 


was presented. For example, the child who 
recorded all or most of the names in a 
multicharacter story or drama, but who 
had not properly indexed the roles these 
characters play in relationship to one an- 
other and to the story plot needs further 
skill development in the qualitative aspects 
of listening. Conversely, the child who re- 
corded accurately the roles and relation- 
ships of only one or two characters needs 
further skill development in listening for 
quantities of information. 
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In providing listening-skill training, 
it is most important for the teacher to bear 
in mind that the primary purpose of the 
audiolearning activity is to improve pupil 
listening, rather than to impart subject 
matter per se. Learning the content of 
the audiolearning experience is thus sec- 
ondary to listening-skill development. Al- 
though both may be achieved at the same 
time, if emphasis_is_placed—initially on the 
subject matter at the expense of the listen- 
ing activity, the child will not devote 
enough attention to his listening habits and 
to improving_his-listenine ability. On the 
other hand, the teacher who begins the 
class by emphasizing to the children the 
listening aspects of the learning situation, 
but who then terminates the period by 


beokis in ee ee ee ee eee 


Oth er, reece ee ee ee ee ee ee eee 


2 The nature of the ACL: 


Aural explanations are clear and feasible 
Presents a dependable message 


Manipulative tasks are feasible 


a oT oo 


Permits learner to control time, pace 
of use, and repetitious reference at will 


e Provides cues for learner involvement 
and response 


f Provides learner with self-evaluation of 
his efforts 


g Provides cues toward further questing by 
learner 


h Encourages learner to use new-found in- 
formation or skills in creative manner 


i Encourages deployment of teacher time 
to teaching per se 


j General evaluative comment: 


No, or Low Average Yes, or High 


testing subject-matter learning only fails in 
his purpose and confuses the pupils as well. 
In addition, the teacher should be sure 
that listening evaluation occurs immedi- 
ately after the listening activity and that 
its results, especially if obtained by means 
of written tests or essays, are presented to 
the pupils before the end of the same 
period. These results should make explicit 
to each pupil what kinds of information he 
failed to notice and what kinds of details 
he should attend to in further aural experi- 
ences. The final goal is to improve listening 
as one means of achieving greater cogni- 
tion. 

The use of audio-cued learning ma- 
terials in teaching is justified only when 
greater reality, interest, vividness, and au- 
thenticity and thus better learning result 
because of them. In each area of school- 
work, therefore, aural materials must be 
evaluated in terms of what they are, after 
all, intended to achieve—learning out- 
comes. In evaluating learning outcomes, 
however, the teacher should bear in mind 
the many factors that can affect learning. 

For example, the child who is working 


Summary 


Too little attention has been paid to the 
nature of classroom use of audio-cued learn- 
ing experiences. Perhaps even less atten- 
tion has been given to ways of improving 
listening» salle which are needed—as—one 
withesses and responds to such instrue- 
tional experiences. There are, however, 
many y types of learning opportunities in- 
herent in audio-cued experiences. There 
also are many feasible approaches to the 
improvement of learner listening skills as 
such. 

Audio-cued learning experiences uti- 
lize recorded explanations, descriptions, di- 
rections, and the like to communicate suc- 
cessfully dependable cognitive drill and 
skill information to learners. Initial audio- 
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as a member of a committee to reconstruct 
a model of the Conestoga wagon used dur- 
ing the westward expansion may need to 
supplement his listening experiences with 
visual study of plans ond diagrams of vari- 
ous means of transportation | used during 
this period. Similarly, the pupil who wishes 
to write a short story cannot be expected 
to be very creative unless he first has the 
opportunity of listening to many short 
stories from which he can develop a sense 
of word rhythm, sentence patterns, and so 
forth, that will guide his own craftsman- 
ship in word selection, description, plot 
development, and so on. In short, a child 
cannot be expected to be creative out of 
nothing, and the avenues of aural experi- 
ence should not be overlooked as providing 
foundations for creative response. Thus it 
is desirable that—following a broadcast or 
recorded learning experience—both the 
teacher and pupil evaluate how effectively 
these foundations have been acquired 
through the audiolearning situation by 
using the evaluation criteria on the fol- 
lowing page. 


learning experiences were characterized by 
readings, recitations, dramatizations of 
historical events, foreign language models, 
and so forth. To these beginning informa- 
tional presentations systematic suggestions 
or cues have been added as connecting 
threads used to bind together interrelated 
and needed experiences provided by se- 
lected and appropriate pictures, charts, 
maps, specimens, films, objects, and so on. 

As shown in a number of examples, i 
audio-cued materials ean be devised for in- 
dividualized learning opportunities which 
give the learner self-directed and_self- 
paced options of time, place, repetition, 
and reference. Further illustrations reveal 
how audio-cued learning consistently, re- 
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Audio-cued learning: evaluation criteria 


For the Teacher 


1 

Did the audio material provide learning experi- 
ences which could not have been provided more 
easily with traditional materials? 


2 
Am | acquainted with all the sources of audio 
materials in my subject area? 


3 
Did | carefully preaudit the material | used? 


4 

Did | give attention to such factors as acoustics, 
seating arrangement, location of the speaker, 
and volume while the class was listening? 


5 
Did | adequately prepare students for this 
listening activity by: 


a outlining vocabulary problems? 


b_ helping them to know what they were to 
accomplish? 


Cc encouraging discussion in which they could 
show their interest? 


6 

Did | encourage creative follow-up activities such 
as discussion and self-evaluation through 
testing? 


7 

Did | encourage creative follow-up activities 

such as creative simple research, art expression, 
dramatic expression, etc? 


For the Student 


1 
Could | hear well enough to understand the 
material? 


2 
Did | know what I was to do before I began to 
listen? 


3 
Did | contribute any ideas during the discussion? 


4 
Did | help plan follow-up activities? 


5 

Did | initiate original reports, dialogues, 
dramatizations, or other creative projects that 
incorporated my new-found information? 


————_—_—_—_—_————— 


hably, and validly presents dependable 
messages, how the learner receives im- 
mediate evaluation, and how the teacher 
proceeds to evaluate the activities of the 
learner by observing his responses—the 
creative or inventive uses to which he puts 
his new understandings or skills. 

There are many sources of audio-cued 
experiences, including radio, commercial 
and governmental sources, and teacher- 
pupil-planned and -created materials. The 
National Center for Audio Tapes is a par- 
ticularly rich source of such audiolearning 
information and skill developmental ma- 
terials. Teacher and pupils should be in- 
volved in the production of audio-cued 
learning activities of their own design. 

As with any learning-skill develop- 
ment, pupils can be helped to sharpen their 
abilities to listen to, select, and organize 


Further learner response projects 


1 


In order to become familiar with sources 

of audio materials and audio-cued 

materials, contact such agencies as the 

following to discover what is available 

and under what circumstances: 

a Your state department of education 
audiovisual or media officer. 
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audiolearning experiences for use and re- 


sponse. The learner is _greatly—assisted 
when ‘Tisten 


hen be understands that—he—ean— 

HL CIAORE EAD ea ee Thus 
he understands that while listening he 
should have time to organize and discard— 
even decide how to use the information 
gained through listening or ‘‘auding.’’ A 
number of specific listening-skill develop- 
ment techniques are included in the 
chapter. 

Certain evaluation criteria-suggestions, 
which are listed, should be followed when 
teacher and pupils select or create audio- 
cued learning experiences constructively in 
pursuit of the acquisition of understand- 
ings and/or the development of skills. 
Other criteria, also listed, should be fol- 
lowed when teacher and pupils evaluate 
the outcomes of audio-cued experiences, 


b Your local school district or area 
school radio broadcasting service. 

c Your local instructional materials 
center, local audiovisual supervisor, or 
media specialist. 

d Your local audiovisual dealer. 


2 


Obtain for evaluation several audio-cued 
learning programs. Listen to them and 
evaluate them by using the form on 

page 385. When you have found one that 

you think is particularly worthwhile, plan 

for its use and then use it: 

a Describe the preplanning activities, 
that is, setting of purposes and goals, 
etc., which should take place before 
the ACL material is used. 

b Describe the manner in which the 
room environment and location of 
audio and related media equipment 


should be arranged, 

ce Describe the actual responses of an 
individual pupil or members of a small 
group to the ACL experience. 

d Describe how one specific learner 
became involved during the ACL use 
and the nature of his responses. 

e Describe the learner’s motivation and 
whether or not it was strong enough 
to lead him to continue his questing. 

f Describe your general evaluation of 
the worth of this experience. 


. 


3 

Visit the nearest educational broadcast 
facility or instructional materials center 
to learn what broadcast or recorded audio- 


4 


Arrange to use and evaluate one or more 
listening-skill activities. For example, 
imagine that the following passage is 
being read aloud to you; better still, ask a 
fellow student to read it to you. As you 
read or listen, use a device of your own 
choice to record key information—listing 
facts, sketching, or diagraming: 


Battle of Waterloo 


In order to get a clear idea of the Battle 
of Waterloo, we should imagine in our 
mind’s eye a large capital letter A. The 
left leg of the A is the road from a town 
called X. The right leg of the A is the 
road from a town called G. The crossbar 
of the A is known as the ‘‘sunken road.’’ 
At the top of the A is Mont St. Jean. 
Wellington is there. General Jerome 
Bonaparte is located at the lower left leg 
of the A. The right lower leg is where 
Napoleon Bonaparte is located. A little 
below the point where the crossbar of 
the A cuts the right leg is a town called 
Q). At this point the final battle word 
was spoken. Here the lion was placed, 
the symbol of the supreme heroism of 
the Imperial Guard. 


1 What was the Battle of Waterloo a 
struggle for? (a) Mont St. Jean 


itself. (b) The forest of Mont St. Jean. 


(c) The Plateau of Mont St. Jean. 
(d) The town called Q. (e) The 
sunken road. 
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learning experiences are available and in 
use. Report findings that you consider 
significant. 


The triangle formed at the top of 
the A by the two legs and the crossbar 
is the Plateau of Mont St. Jean. The 
struggle for this plateau was the whole 
of the battle. The wings of the two armies 
extended to the right and left of the two 
towns called X and G. Beyond the point 
of the A, beyond the Plateau of Mont 
St. Jean, is a large forest. As to the plain 
itself, we must imagine a vast, rolling 
country ; each rolling hill commands the 
next; and these hills, rising toward Mont 
St. Jean, are bounded by a forest. 
In order to visualize the various relation- 
ships presented in the narration and to 
keep separate in your mind all of the 
positions mentioned, you had to make a 
series of notes; perhaps you sketched a 
diagram. To what extent did your diagram, 
aif you made one, compare with that 
shown in Figure 9.15? Try this passage 
out on friends or pupils, instructing each 
to make a diagram, and see how closely 
their sketches match Figure 9.15. 

Listening efficiency should be evalu- 
ated immediately after the aural expert- 
ence. This evaluation may be made by 
means of a brief quiz composed of 
multiple-choice questions such as these that 
were made up for the passage quoted: 


2 Which of the following words will 
not help your understanding of the 
battle? (a) Plateau. (b) Plain. (c) 
Square. (d) Triangle. 
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3 What is the most direct route between 7 Where was Jerome Bonaparte? (a) At 
Mont St. Jean and the town called the point of the A. (b) In the closed 
Q?(a) Along the sunken road. (b) triangle of the A. (c) Near the cross- 
Across the plateau. (c) Along the bar of the A. (d) At the left lower 
right leg of the A. (d) Along the leg of the A. (e) At the right lower 
left leg of the A. (e) None of the leg of the A. 
preceding. 8 Where is the town called Q? (a) At the 

4 What natural advantage did Well- point of the A. (b) In the closed tri- 
ington hold over Napoleon at the angle of the A. (ec) Near the crossbar 
Battle of Waterloo? (a) Superior of the A. (d) At the left lower leg 
heroism. (b) Superior concealment. of the A. (e) At the right lower leg 
(c) Superior know-how. (d) Superior of the A. 
altitude. (e) Superior initiatwe. 9 Where is the “‘sunken road’’? (a) At 

5 Whom did the author of the passage the points of the A. (b) In the closed 
sympathize with? (a) Wellington. triangle of the A. (c) On the crossbar 
(b) Napoleon Bonaparte. (c) Jerome of the A. (d) At the left lower leg 
Bonaparte. (d) The Imperial Guard. of the A. (e) At the right lower leg 
(e) None of the above. of the A. 

6 Which of the following phrases con- 10 Where is the Plateau of Mont St. Jean? 
tributes nothing to your understanding (a) At the point of the A. (b) In the 
of the battlefield of Waterloo? (a) The closed triangle of the A. (c) Near the 
town called X. (b) The sunken crossbar of the A. (d) At the left 
road. (c) The Plateau of Mont St. lower leg of the A. (e) At the right 
Jean. (d) Supreme heroism. (e) The lower leg of the A. 
town called Q. 

Answers: 1-c; 2-c; 3-c; 4-d; 5-e; 

6—d ; 7-d ; 8-c; 9-c; 10-b 
FIGURE 9.15 
One way to increase learner efficiency is to Mont S.J. 
visualize key ideas through sketches or ‘“‘doodles” ; 
ficedivk ne. Such wtlarie ehould ue kept as Mstingsop 
simple as possible so as not to interfere with 
listening as such. 

Jerome B. Nap.B. 
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If a group of pupils were specifically 
requested to make notes, diagrams, or 
sketches, the outcomes of the listening 
experience can also be evaluated by having 
pupils transfer these to the chalkboard 
and compare their own notes and 
‘*doodles’’ with those of the other class 
members. The teacher may use the hidden- 
chalkboard technique, listing the points 
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To identify six specific learning situations in (a) Identify six learning situations in which one 


which still projection in some form would be or more forms of still projection would be 
appropriate, and design a feasible plan for especially suitable in your teaching subject area. 
_ their use in those situations. Write a brief explanation in each case of why 


the medium chosen would be especially suitable. 

 (b) Specify objectives in two of these situations 
that are functionally different from one another. 
(c) Draft a lesson plan in outline form for those 
parts of your two chosen situations that involve 
still projection, indicating the type or types you 
would use and the objectives to which they 
would specifically contribute. Assume availability 
of suitable materials. 


* 


a To demonstrate for a group one or more unique Using as a base the material developed in 
_ advantages of each of three Ee of still Response 1, select three examples in which 
Ag unique learning advantages of three types of 


still-projection techniques are demonstrable. 
Present these (with actual materials if possible) 
to your group for a critique. 


_ To be able to select, from still-projection Arrange to bring in selections of slides, film- 
examples provided in your teaching area, the strips, transparencies, and so forth, in various 

_ best ones in terms of (a) specified learning subject areas and grade levels. Divide the class 
objectives and (b) the physical quality of the into groups of convenient size according to sub- 


material. ject interests and teaching levels. Review an 
- appropriate group of these materials and write 
a brief evaluation of each in terms of the two 
criteria specified in Objective 3. Justify your 
evaluations in a discussion with your group and 
particularly note the points of difference and of 


agreement. 
To identify, from a collection of catalogs and From the learning resources center or commer- 
lists provided, six or more useful sources of cial sources, secure representative catalogs of 
still-projection materials in your teaching area distributors of still-projection materials of various 
and grade level. types. Using the groups organized in Response 


3, the evaluations developed then, and the 
experience of members of the group, construct a 
classified source list and have it duplicated for 
distribution to all members of the class. 
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INCE the heyday of the magic 

lantern, early in the century, the 

power of the projected image to at- 
tract and hold attention has been widely 
exploited in the entertainment and adver- 
tising industries. Since World War II pro- 
jected materials have come to be used ex- 
tensively in education and training as well. 
During the past decade, moreover, with 
the advent of increasingly sophisticated in- 
structional systems, such media have ac- 
quired a new significance for educators at 
all levels. 


The increased importance of media ea 


general derives from two principal factors= 
First, with the growing use of self-instruc- 


tion and _instrictionalsystems, themedia 


have become essential rathe - 


mentary elements in the instructional 
process. Many learning experiences are sys- 
tematically planned to incorporate appro- 
priate media applications and thus literally 
cannot function without them. When In- 
structional Development principles (Chap- 
ters 3 and 15) are carefully applied in 
planning these learning experiences, the 
improved learning results obtained amply 
justify the costs that may be involved in 
using media. 


— > The second reason for the growing im- 


portance of media to educators is cost ef-© 


fectiveness. There are new pressures today 
on our schools and colleges to become more 
accountable both for the educational re- 
sults they achieve and for the costs involved 
in achieving them. This new emphasis on 
accountability is essentially sound and po- 
tentially beneficial in that it is forcing a 
more systematic kind of planning and a 
better understanding of both relative values 


and the relative costs of various instruc- 
tional options available to us. If we are 
indeed to provide our students with the 
optimum benefits to be derived from me- 
diated (media-using) instruction, we must 
do so in these terms. Administrators are 
keenly aware of the dollar squeeze on edu- 
cation and of the public criticism behind 
it. As teachers, we cannot afford to be less 
concerned, for the welfare of our students 
and of our schools may well be at stake. 

As we seek to discover more of how the 
various media can contribute to the effec- 
tiveness and the efficiency of learning, we 
need to remind ourselves that today’s young 
people have literally never known a world 
without television or films or visual displays 
of a fairly sophisticated type (see Figure 
10.1). Thus we are dealing with students 
who are familiar with effective visual com- 
munications, probably understand them 
quite readily, and take their use for 
granted. As teachers, therefore, we also 
must understand and use such communica- 
tions well if we are to compete successfully 
for our students’ interest and attention 
and help them achieve more effective learn- 
ing, 

As one important form of mediation in 
learning, still projection provides the im- 
aginative teacher with much flexibility in 
arranging interesting, effective, and effi- 
cient learning opportunities for his pupils. 
These opportunities range from individual, 
small-group, or class viewing of filmstrips 
or slides to self-instructional slide-tape 
presentations in individual learning car- 
rels, to large-group multiscreen presenta- 
tions designed to arouse the emotions on 
matters of social significance. 
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FIGURE 10.1 


In recent years, in addition to the usual com- 
mercial entertainment television programs for 
children, two high-quality public programs have 
become available to them—‘“Sesame Street” for 
preschool and primary-grade children and “The 
Electric Company” for 7- to 10-year-olds. Both 
programs are designed to combine entertainment 
with teaching reading, number skills, and social 
concepts, with the emphasis on reading. In this 
scene from “The Electric Company,” “Judge” 
Bill Cosby ponders his decision in a dispute 
caused by punctuation. Rita Moreno is the tres- 
passing fisherman who has rather drastically 
changed the meaning of the sign on farmer Lee 
Chamberlin’s property. The judge’s decision? 
Guilty—of stealing the sign! 


We deal individually with the several 
types of still projection in this chapter so 
as to clarify their respective particular 
characteristics, advantages, and/or limita- 
tions. As you read about them, think in 
terms of how, by itself or in combination, 


Types of still projection 


N essence, still projection means the pro- 

jection of still umages. It can be achieved 
in a variety of ways—with slides, filmstrips, 
transparencies, opaque projection, micro- 
projection, and, soon to be available, an- 
other technological development—holog- 
raphy—which provides _three-dimensional 
views without special glasses or other ac- 
cessories. 

_ With one principal exception, still pro- 
jection is accomplished by passing light 
through film or other transparent material 
containing images such as pictures or draw- 
ings and transmitting them onto a screen. 
The principal exception is opaque projec- 
tion, in which a strong light is thrown on a 
page of a book or magazine, a pupil’s writ- 
ten work, or other opaque material; in that 
ease, the reflected image is projected on a 
sereen. 
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each type might best be used for particu- 
lar kinds of learning needs. Ask yourself 
also where they duplicate one another and 
where they are unique and which ones 
seem to be of particular value in your own 
teaching situation. 


Slides, transparencies, filmstrips, and 
so forth, are increasingly available to teach- 
ers in practically all subjects. But there 
are also many ways in which teachers wish- 
ing to do so can make their own projec- 
tion materials, using cameras, copying 
machines, and other methods that are men- 
tioned here but discussed in detail in the 
accompanying Student Production Guide. 


2 X 2 slides 

The first slides to achieve wide acceptance 
in teaching were 314 X 4 glass-mounted 
slides. Originally called ‘‘lantern slides,’’ 
these were imprinted with a photographic 
or handmade image. Early in this century, 
almost every school owned sets of such slides 
or could rent them. In fact, many audio- 
visual centers got their start through cir- 


894 


’ 


culating sets of these lantern slides to 
schools. However, with advances in photo- 
graphic techniques, the less expensive and 
more convenient 2 X 2 slide came into gen- 
eral use and replaced the larger slides for 
most purposes. Since the development of 
inexpensive 35mm cameras and color film, 
the 2 X 2 shde made from 35mm film has 
become a valuable and popular teaching 
tool. 


An important advantage of 2 x 2 
slides is the fact that excellent color quality 


is possible at low cost. Factors influencing 
the educational value of color and the ee 
tion of colored slides and filmstrips are the 
same as those discussed in connection with 
flat pictures (Chapter 3), study displays 
(Chapter 5), and motion pictures (Chapter 
11). Convenience of use, eee pl cost, 


and ease of procurement are 
many other reasons for the ity 


of 2 x 2 slides. The particular convenience 
provided when these slides are stored and 


FIGURE 10.2 
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used in drums is suggested in Figure 10.2. 

The commercial sets of 2 X 2 Tides are 
usually of excellent quality. Commercial 
slide sets are available in numerous subject 
areas such as foreign and domestic geog- 
raphy, travel, architecture and fine arts, 
all the sciences, medicine, Es saullange ecol- 
ogy, nature study, and sports.’ 

A teacher also can readily make his 
own slides because 35mm color film nor- 
mally is mounted by the processor in 2 x 2 
cardboard slide mounts ready for projec- 
tion. Thus a teacher can take pictures of 
field trips, laboratory experiments, class 
activities, travel scenes, or any subject lend- 
ing itself to photographic treatment and 


1 Some Sources of 2 X 2-Inch Color Slides, Kodak 
Pamphlet No. S-2, Motion Picture and Education 
Markets Division, Eastman Kodak Company, 1967. 
See also magazines such as AV Instruction and 
Educational Screen and AV Guide for informa- 
tion about new slide sources and slides on addi- 
tional subjects. 
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2 X 2 slides can easily be stored in drums and 
then projected with a drum-type slide projector 
such as this one. The Ektalite screen shown is a 
special aluminum-surfaced one specifically de- 
signed for use in lighted rooms. 


then project them (see Figure 10.3). Some 
media centers provide specialized illus- 
trated listings of locally assembled 2 x 2 
slide sets available for distribution.” 


SPECIALIZED SLIDE APPLICATIONS 
Slides are readily adaptable to a variety of 
uses. Slide-tape visual-audio presentations, 
for example, can be highly effective on an 
almost limitless range of topics—for large 
and small groups as well as for individual- 
ized instruction. Although such _presenta- 
tions can be operated manually, many are 
automated by means of inaudible signals or 
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syne pulses recorded on the —tape_which 
activate the advance mechanism of the slide 
projector to provide a synchronized presen- 
tation. This combination is known as sync- 
tape slides. This system is particularly 
useful in individualized instruction—ear- 


2For example, ‘‘Italian and Spanish Paintings, 
Renaissance and Post-Renaissance Periods,’’ Art 
History Series, Department of Education, San 
Diego County, California, April 1965. 


FIGURE 10.3 


Teachers who use many 2 x 2 slides frequently 
store them in convenient plastic holders which 

fit in any standard three-ring notebook. Here 

two students are putting together a special 
presentation. The individual slides chosen will 

be loaded in sequence into the drum on the 

table for projecting. 
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tridged tapes and simple mechanisms make 
it unnecessary for an instructor to be pres- 
ent. Some fairly sophisticated systems such 
as the one in the Learning Laboratory in 
the College of Education at Illinois State 
University are making use of random-access 
slide systems. At Illinois State, a computer 
is used to make about 1,000 slides and sound 
tapes available to individual study carrels 
on an individually selected basis. Some of 
these are syne-tape slide combinations; 
others are separate slides or tapes—any of 
which can be retrieved at will. For the most 
part, such systems are still in experimen- 
tal and developmental stages, but they are 
likely to come into common use during the 
next few years. 
Another slide development for special-_ 


ized uses is animated slides. These slides are 
made of a material that reacts to polarized * 
light in such a way as to give the impres- 
sion of animation. A polarizing spinner 


is attached to the projector, and the slide is 
projected through the spinner to the screen. 
Sets of such slides are becoming available; 


FIGURE 10.4 


This is a popular type of stereoviewer containing 
a disk with seven matched pairs of scenes taken 
with a stereo camera. When looked at through 

the viewer, the scenes appear strikingly three- 
dimensional. 


for example, there is one set called Science 
wm Motion that is designed for kindergarten 
through grade 6 in such areas as ‘“‘ Explor- 


ing the Earth,’’ ‘‘Biological Sciences,’’ 
‘““The Solar System,’’ and ‘‘ Exploring 
Space.’’? 


Another mechanism that is widely used 
in slide presentations before groups is 1 is the 
dissolve unit. This unit is normally used 
with two projectors; it alternates the images 
projected with a soft fade-in from one to 
another rather than an abrupt switch from 
one scene to the next. The unit can be oper- 
ated automatically with a predetermined 
number of seconds for each slide or man- 
ually at any speed desired. Although this 
dissolve technique is not necessary in nor- 
mal classroom use, it is a good thing to 
know about, especially for presentations 
for public audiences or auditorium pro- 
grams. (For such auditorium uses or for 
any large-group presentations, a Xenon 
high-intensity lamp usually is necessary in 
the projector; see the Student Production 
Guide.) 


STEREOSLIDES Another type of slide 
that deserves mention is the double-image 


slide known as as is a stereoslide. Such slides are 


3 American Book Company. 


prepared in pairs from photographs taken 
with a stereographic camera. This type of 
camera takes two pictures simultaneously 
through two lenses that are a few inches 
apart, as are human eyes. Each picture thus 
is taken from a slightly different angle, 
just as our eyes see from slightly different 
angles. The human brain gives us depth 
perception of actual scenes by combining 
the two images perceived. Thus when two 
stereographie photographs are viewed 
through a stereoscope or stereoviewer, the 
left eye sees one image and the right eye 
the other. The brain combines these into one 
image that has depth, just as the brain 
combines actual images. The result is a 
highly realistic and vivid three-dimensional 
effect. 

A convenient form of the stereographic 
slide is the stereodisk. Seven pairs of 16mm 
transparencies taken with a stereographic 
camera are mounted in a disk and viewed 
in a compact and inexpensive viewer (see 
Figure 10.4); the viewer enables the left 
eye to see one picture of each pair and the 
right eye to see the other. 

Initially, these stereodisks, or reels, 
were devoted largely to popular entertain- 
ment and scenes of general interest; com- 
mercial stereodisks sold to the general pub- 
lic are still mostly of these types, showing 
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FIGURE 10.5 


These filmstrips shown in actual size are (a) the 
single-frame type and (b) the double-frame type. 
Commercial strips are almost all single-frame 
strips. Double-frame strips have frames that are 
the same size as 35mm slides; thus such strips 
can be made by anyone with a 35mm camera. 

See the Student Production Guide for details. 
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such subjects as scenic wonders, world 
travel highlights, nature, and world events. 
Children’s stories also are included in com- 
mercial stereodisks. The success of the de- 
vice, however, has led to several more seri- 
ous applications, especially in the fields of 
science and technology. For example, 
stereodisk materials have been prepared on 
human anatomy, oral surgery, and air con- 
tamination. A number of scientific books 
have been published with illustrations on 
stereodisks ; a folding plastic viewer is pro- 
vided in each book along with the disks. 


Filmstrips 


A filmstrip is a sequence of related still 
Peieeaa pied ole strip of transparent 
35mm film. Typically, a commercial film- 
strip contains from 20 to 50 frames about 
34” x 1” in size (see Figure 10.5). A com- 
plete filmstrip usually several feet long, is 
rolled up to fit into a small container for 
easy storage (see Figure 10.6). Filmstrips 
are relatively inexpensive (from $6 up) 


= oe 


so it is feasible to provide sets of filmstrips 


FIGURE 10.6 
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in each classroom for use when needed. In 
addition filmstrips are simple to use—the 
projectors are inexpensive, simple to oper- 
ate, and relatively trouble-free. Good pic- 
tures of almost anything can be projected 
on a sereen, since a great many filmstrips 
are available on a wide variety of topics in 
most subjects. 

Such operational advantages of film- 
strips help account for their general popu- 
larity with teachers, but filmstrips also have 
some distinctive Iearning advantages for 
(Hepat 0 fesicn caventacane thee eet 
tial order of frames. Topics are treated in- 
a Step-to-step sequence that stays the same, 
since there is no way for the pictures to get 
out of order, as slides occasionally do. On 
the other hand, since the order of scenes on 
the filmstrip 1s fixed, it is not convenient to 
show scenes in another order ; for that pur- 
pose, slides, of course, are better. Nonethe- 
less, when a particular filmstrip fits your 
teaching purposes, you have a ready-made, 
efficient, and convenient teaching tool. 

Another advantage of the filmstrip 
from a teaching-learning standpoint is that 


The large number of filmstrips currently used in 
school systems and their small size necessitate 
a rapid, convenient system of storage and 
retrieval like this one. 


FIGURE 10.7 


Selected frames from 9 filmstrips, made by 

three different producers, that indicate something 
of the variety of available filmstrips. Except for 
flat pictures, no other form of visual material is 
so readily available to the teacher. 


ae ahhh ime 
Therefore, each house is divided 
ommittees to which bills are se 


400 


58 


“ f 


401 


dividualized instruction, e 


it can be used at any desired pace. This is 
obviously a particular advantage for in- 
ut tT 


that a teacher can also employ with a group. 
or introductory or review purposes, the 


teacher can rather quickly run through a 
filmstrip to provide a general overview. 
Then if detailed analysis is needed later, 
each frame can be held on the screen as 
long as necessary. 

A third practical advantage of film- 
strips is the wide range and number of titles — 
available. Because of the popularity of film- 
strips, combined with t relatively low 
production costs, great numbers of new 
filmstrips are d. The 
range of subject matter goes well beyond 
the elementary school curriculum into many 
areas at the secondary school, college, and 
adult education levels. A few examples of 
the variety of the types of filmstrips avail- 
able are shown in Figure 10.7. This selec- 
tion would have to be multiplied hundreds 
of times even to suggest the number of 
new filmstrips currently produced in the 
United States each year. 

The trend toward ‘‘packaged’’ ma- 
terials for individualized instruction and in- 
dependent instructional modules is having 
marked effects on filmstrip production for 
educational and training purposes. This 
trend is evident in the increasing propor- 
tion of sound filmstrips being ‘produced 
for the school market. Instead of using 
printed captions, sound filmstrips typically 
present verbal information on an acecom- 
panying record or audiotape (see Figure 
10.8). In many cases, a cassette tape can 
be ordered in place of the record at a slight 
additional cost. Special projectors are avail- 
able which, in addition to projecting the 
filmstrip, play the record or cassette tape 
and advance the filmstrip at the proper 
times by reacting to inaudible recorded 
pulses (these are similar to the syne-tape 
slide projectors discussed earlier), 

The recorded sound normally carries a 


FIGURE 10.8 


In addition to large-group use, filmstrips are 
effective also with small groups and individuals. 
(a) Prerecorded tapes and headsets facilitate 
self-instruction and avoid disturbance to others. 
(b) This is a self-contained, projection-tape unit 
with cartridge-load tape and rear-vision screen. 
(c) This teacher is recording a narration to 
accompany a filmstrip. 


narration and may also include appropriate 
musi¢ or sound effects. Sound filmstrips are 
valuable in a variety of subjects such as 
music, reading readiness, industrial arts, 
guidance, and social studies. Although they 
cost usually 50 to 100 percent more than 
silent filmstrips, the potentials of quality 
sound filmstrips are sufficiently high to 
warr ant their use. 

~When a synchronized recording and 
filmstrip are played together, the pace of 
the filmstrip is, of course, eal by the re- 
cording. Although this combination is ef- 
Peete: for many teaching purposes, it may 
be desirable at times to turn off the sound, 
operate the projector manually, and pro- 
vide the commentary directly (or have a 
student do it) at whatever pace is appro- 
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priate for the situation. This procedure 
permits a more detailed study of the con- 
cepts involved or a more rapid overview 
than that provided by the record or tape. 
There is also a combined still and mo- 
tion picture projection and sound system 
designed particularly for use in individual 
study carrels. This consists of an 8mm mo- 
tion picture projector that can be operated 
manually or programed to start and stop 
and to project individual frames or motion 
sequences (see Figure 10.9). As is the case 
with the syne-tape slide and filmstrip pro- 
jectors already mentioned, this motion pic- 
ture projector can be synchronized with a 
separate audiotape that provides pertinent 
narration or directions to the student. In- 
audible pulses on the tape vary the speed 


of the projector from single frames to spe- 
cified speeds as required. The value of such 
a system in compactness, convenience, and 
versatility is evident. For its most effective 
use in schools, however, sufficient amounts 
of relevant, high-quality materials must be 
made available. Actually, much material of 
this kind can be developed by teachers, 
students, or school media staffs with the 
relatively inexpensive and foolproof super 
8mm cameras now available (see Chapter 
11), plus standard tape-recording sound 
equipment. 

The adaptability of the filmstrip me- 
dium to many different kinds of subject 
matter can be further illustrated by brief 
discussions of four distinctive series by dif- 
ferent producers. The series American 
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FIGURE 10.9 


This is a super 8mm motion picture projector 
which can be programed for frame-by-frame 

use like a filmstrip projector as well as for motion 
sequences at standard, slow, or fast speeds. 


Patriots contains filmstrips on Nathan Hale, 
Francis Scott Key, Betsy Ross, Patrick 
Henry, Commodore Oliver Hazard Perry, 
and George Rogers Clark.* Appropriate for 
upper elementary and middle grades, these 
silent filmstrips are particularly well suited 
for independent study or as motivators for 
class discussion. 

Science classes studying ecology at the 
intermediate, middle school, or high school 
level will find much of value in a series 
called Ecological Systems, Group I. These 
four sound filmstrips, beautifully illus- 
trated, treat the ecologies of a seashore, 
a desert, a pond, and a forest (see Figure 
10.10). 

In language arts or social studies, pri- 
mary-grade children can enjoy and learn 
from a delightful sound filmstrip series on 
folk tales. Two representative stories are 
The Wave: A Japanese Folk Tale and My 
Mother Is the Most Beautiful Woman in 
the World: A Ukrainian Folk Tale.® Each 


4 Encyclopaedia Britannica Educational Corpora- 
tion, Filmstrip Series No. 8000. 


5 Imperial Film Co., Inc., Series No, 434—-M (with 
records). 


6 BFA Educational Media, Sound Filmstrips No. 
304001 and 304002. 


complete with a teacher’s guide including 
a Synopsis, narration, concept definitions, 
and questions for discussion, sound film- 
strips of this nature and quality are of 
particular value for teachers and learners 
alike. 

Filmstrip producers quickly respond 
to changing curriculum needs. One example 
is a sound filmstrip program entitled Me, 
Myself... and Drugs,’ which includes 
three filmstrips: What Are Drugs?, Feeling 
Bad—Feeling Good, and Outside Influ- 
ences (see Fieure 10.11). This current ma- 
terial also includes a carefully prepared 
teacher’s euide. 

Other distinctive and significant film- 
strips include Life’s pictorial features on 
the history of man and the world and The 
New York Times Current Affairs filmstrips, 
which are published monthly. Several film- 
strip services send out information on new 
releases—on such topics as current events 
and new developments in science—at regu- 
lar intervals during the school year (see the 
source lists in the Appendix). 


A fourth characteristic of filmstrips 


7 Guidance Associates, Sound Filmstrips, Set No. 
300 606. 
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FIGURE 10.10 


These are scenes from two of the color and 
sound Ecological Systems filmstrips. (a) Plants 
and Their Environment. (b) Exploring the 
Seasons. 


which makes them a good medium for ere- 


ative and ‘effective instruction is that they 
lend themselves well to use with other me- 


dia. For example, filmstrips as a still me- 
dium can imply motion only to the viewer 
who has the necessary background experi- 
ence, but_ they are ecaliont for detailed 
study or review. Thus, motion picture films 
—which communicate the motion important 
to certain learning concepts—and filmstrips 
—which permit extended analysis of indi- 
vidual components—make excellent instruc- 
tional companions for many purposes. Con- 
cepts in science, engineering, sports, nature 
study, and many other subjects can be com- 
municated easily and efficiently when these 
two media are used in conjunction with 
one another. An interesting development 
in this context is the extent to which pub- 
lishers of textbooks are producing filmstrips 


that are closely correlated with text ma- 
terials. 

A fifth advantage of the filmstri 
medium is that it is possible for teachers 
and students to make their own filmstrips. 
Although single-frame filmstrips require 
special camera equipment, the individual 
can make his own double-frame filmstrips 
with a regular 85mm camera (see Figure 
10.5). This possibility gives the creative 
teacher useful opportunities to involve pu- 
pils actively in their own learning. Class 
projects that include the making as well as 
the showing of filmstrips can have a sig- 
nificant influence in producing favorable 
learning outcomes. 

Like any other teaching material, film- 
strips have limitations as well as advan- 
tages. The inherent limitations of nonmo- 


tion images an xe sequential order have 
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FIGURE 10.11 


These are scenes from two more color and sound 
filmstrips. (a) My Mother Is the Most Beautiful 
Woman in the World. (b) Me, Myself . . . and 
Drugs. 


already been—mentioned. A physical prob- 
lem with filmstrips is that they are rather 
easily damaged during project ion and thus 
need to be handled with more care than 
slides or transparencies. Although a film- 
strip is resistant to ordinary wear, the 
sprocket holes tear rather easily if the pro- 


jector is not properly threaded or is out of 
adjustment, and there is no practical way 
to repair damaged sections. Given proper 
use and care of the projector, however, (see 
pages 432-438 and the Student Production 
Gwide), filmstrips can be kept in good 
condition for an indefinite period. 


406 


Audioviewer systems 
The trend toward individualized instruc- 


FIGURE 10.12 


Types of still projection 
407 


development of synchronized sound and 
viewing units, or audioviewers, such as 
those shown in Figure 10.12. Although these 
audioviewers have been evolved rather logi- 
cally from the pulse-synchronized systems 


Self-contained synchronized units such as these 
with film or filmstrips for the visual part of the 
presentation and tape for the sound provide a 
convenient way to present automated or 
manually operated self-instruction material. 

(a) Norelco’s PIP (programed individual 
presentation) uses two cassettes; one contains 
super 8mm film that can be projected at any 
speed from single frames to 24 fps, which pro- 
duces natural motion; the other cassette contains 
an audiotape with inaudible pulses that synchro- 
nize the film with the sound. (b) The Audiscan 
uses a filmstrip synchronized by pulses with a 
tape; both filmstrip and tape are contained in 
the same cartridge (projecting from the front); 
the filmstrip can be projected as single frames 
and at speeds up to 10 fps, which produces a 
simulated feeling of motion. 


of visual and audio presentations already 
discussed, these newer units are more self- 
ened and more integrated in relation 
to both the materials they use and the way 
they use them. At the time of this writing, 
most materials for such units must still be 
prepared locally and individually; there- 
fore, these audioviewers are being used pri- 
marily in community colleges and industry. 
As the need develops, however, commercial 
producers may be expected to begin pro- 
ducing synchronized tape-film ante Gale for 
use in Salil with such equipment. 


Transparencies 

Through common usage—and because of 
the extensive adoption of overhead projec- 
tors in education and training—the ter term 
transparency is now generally “accepted j in 
educational contexts as referring to the 10 
x 10-inch transparencies. ‘used on overhead 


projectors (see Figure 10.13). 


FIGURE 10.13 
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Overhead projection was initiated dur- 
ing World War II and developed there- 
after in various military and industrial 
training situations. During the 1960s it be- 
gan to be increasingly used in schools and 
colleges. Since then, the versatility and con- 
venience of the overhead projector have 
made it a universal favorite. The overhead 
projector is operated from the front of the 
room. One of its great advantages is that 
the he teacher can face the « class as he uses ae 
thus maintaining eye contact. with his stu 
dents. Also, he. can point t rite 
draw on the transparency, and whatever a 
does projects on the screen. This type of 
projector has the further_distinctive ad- 
vantage of requiring very little room dark- 
ening (see Figure 10.14). 

In addition, the overhead projector 
has the unique advantage of accommodat- 
ing “overlays that can show progr essive 


stages of dev development or sequences in a-va- 
riety of topics. Lettering, mechanical draw- 


When the overhead projector has been properly 
focused and the image aligned on the screen, 
the teacher can keep his attention on his 
students. 


FIGURE 10.14 


The 10 x 10 overhead transparency has distinc- 
tive advantages for group use. Can you identify 
three from these illustrations? 
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ing, the various steps in completing a map 
or "assembling a_machine, and cumulative 
additions to a chart or graph are typical 
of the many appli 

overlays. The versatility of the overlay 
technique is utilized in many ways, some of 
them illustrated in Figure 10.15. Typically, 
the several elements of an overlay are 
hinged on sides or corners of the mounting 
and flipped on or off the basic transparency 
as needed. In a related technique, opaque 
strips are removed one by one to reveal more 
and more as successive points in an outline 
or table are presented. 


Commercial transparencies with or 


without overlays are available in large num- 
bers in many subjects. Good transparencies 
can also be made up by teachers or students 
in a variety of ways described in the Stu- 
dent Production Guide. 

Research on the effectiveness of over- 
head transparency techniques and materials 
is thus far quite limited and, as with re- 
search on many other teaching methods and 
materials, is inconclusive so far as demon- 
strating learning advantages over other 
methods or materials is concerned. Most of 
these studies use primarily cognitive-type 
pretests and posttests as measures and em- 
ploy average scores on these tests in re- 
porting results. Such scores, however, by 
definition, average out not only the high 
and low scores but also such critical indi- 
vidual differences as learning styles, moti- 
vational factors, and relative speeds of com- 
prehension. In any case, in terms of what 
we do know about learning, students tend 
to forget rather quickly the kinds of learn- 
ing that are typically measured in cogni- 
tive tests. 

One recent study used 12 classes of 
educational psychology students as sub- 
jects. The researcher tested the relative ef- 
fectiveness of presenting elmentary statis- 
ties materials by means of a sequential 
series of overlays as compared with present- 
ing the same material on a single composite 
transparency ; he also tested the advantages 


FIGURE 10.15 


Large numbers of maps are available on trans- 
parencies for the overhead projector. These 
range from one-color outline maps to full-color 
general and special-purpose maps with multiple 
overlays. What advantages are there in this way 
of presenting maps? 


of using color as opposed to black and white 
and other variables. While he found no 
significant differences among the variables 
tested, he did find consistent tendencies in 
the scores which led him to econelude: 


If this writer were to design a transparency 
projectual which might produce the most 
learning, it would be one that employed 
sequencing with black images on a clear 
positive background. That transparency 
projectual seemed to accomplish the most 
learning for the subjects in this study.8 


Another study—this one of wide prac- 


8 Galen L. Pearce, ‘‘ Alternate Versions of Over- 
head Transparency Projeectuals Designed To Teach 
Elementary Statistical Concepts,’?’ AV Communi- 
cations Review, Vol. 18, No. 1, Spring 1970, pp. 
65-71. 
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» fact 
that letters of primary typewriter size 
about 34, inch—are the smallest that can 
be used on transparencies if they are to be 
readable from 20 to 40 feet away and that 
Y,-inch lettering is best for projectuals that 
may be used with either small or large 
groups.® This point is particular] y worth 
noting because many teachers do not realize 
that copy prepared with elite or pica size 
typewriters is too small for satisfactory 
legibility on overhead transparencies ex- 
cept at very close range. (This subject is 
discussed in detail in the Student Produc- 


9Sarah Adams, Robert Rosemier, and Phillip 
Sleemen, ‘‘ Readability Letter Size and Visibility 
for Overhead Projection Transparency,’’?’ AV Com- 
munications Review, Vol. 13, No. 4, Winter 1965, 
pp. 412-417. 
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tion Gwide in connection with various 
methods of preparing transparencies. ) 


Opaque projection 

As we have noted, still projection is usu- 
ally accomplished by passing light through 
transparent materials. Slides, filmstrips, 
and transparencies, which we have dis- 
cussed so far, are the most common of these 
types of materials in use. The exception, 
opaque projection, is the type of still 
projection that uses nontransparent ma- 
terials, projecting them by mi means Of re- 
flected light. Opaque projectors are fa- 
miliar and very useful projectors. We 
therefore discuss opaque projection before 
some relatively less common types of pro- 
jection that use transparent materials. 
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FIGURE 10.16 


The opaque projector has the attention-focusing 


power of any projector plus the unique capability 


of projecting virtually any nontransparent 


material that will fit into the opening of about 
10 x 10 inches, including students’ work in its 


original form. 


Opaque projection permits nontrans- 
parent materials—such as flat pictures, 
book illustrations, tables, drawings, pho- 
tographs, students’ work, and even certain 
specimens and objects—to be shown on 
a screen for group observation (see Figure 
10.16). The instructor with access to an 
opaque projector thus automatically has 
available an almost unlimited amount of 
illustrative material that he can use with 
it at little or no cost. Furthermore, much 
of this material can be used just as is with- 
out mounting or other preparation. A 
theme, a mathematics paper, a sheet of 
typing, a page or diagram in a book, a 
picture in a magazine, a culture dish, a 
watch, coins, stamps, flowers, or leaves—in 
fact, nearly anything that is within about 
10 X 10 inches in size can be projected on 
an opaque projector (see Figure 10.17). 

Obviously, an important and unique 
advantage of opaque projection in instruc- 
pong ilies proek mass ot Saas yan y available 

cost-free materials that can be 
seat Another distinct advantage - is that 
illustrative material of various kinds can 
be enlarged and then transferred. Small 
news maps, tables, diagrams, graphs, and 
similar materials can readily be projected 


ro- 


in enlarged form for discussion purposes ; 
those having more than transitory value 
can then be traced on the chalkboard or on 
a large piece of paper for further use. 

The many practical and effective uses 
opaque projection can have in the class- 
room have been explored over a period of 
years. The following list is representative 
of the usefulness and versatility of this 
particular medium : 


Elementary Grades 

1 Language arts: story sharing, ani- 
mated word games 

2 Arithmetic drill: pull strips that 
reveal numbers of objects 

3 Science: the enlarging of pictures to 
show size; the showing of collections 
of shells 

4 Social studies: maps locating school 
and homes 

5 Enlarging figures and diagrams 
for bulletin boards 

6 Science specimens ; weather map 
symbols 


7 Test reviews 
8 Book illustrations 
9 Music: sharing a song 
10 Mathematics: diagrams, problems, 


exercises 
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Secondary Grades 
1 Social studies: map projection 
2 English: creative writing, correction 
of grammar on written work ; 
letter forms 
Civics: current maps and pictures 
Art: drawing techniques, illustrations 
Science: specimens 
History: reference pictures, artifacts 


BD Or HH Lo 


College 
1 Business education: business and 
accounting forms 
2 Journalism: creative writing, ad- 
vertising layouts 


FIGURE 10.17 
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3 Home economics: textiles 

4 Fine arts: photographs, graphs, 
charts, instruments, drawings ; 
illustrations for various subject 
areas'° 


10Ray Denno, Using the Opaque Projector, 
Squibb-Taylor, 1958, pp. 12-25. See also Ken- 
neth L. Bowers, The Opaque Projector, Bridges 
for Ideas #10, Visual Instruction Bureau, The 
University of Texas, 1960, pp. 14-25; and the 
booklet, Digest of Educational Opaque Projection 
Practices, published by Charles Beseler Company, 
East Orange, N.J., 07018, 1970, for additional 
ideas and suggestions. 
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Specimens as well as flat materials can be shown 
readily in the opaque projector. 


Microprojection 

The terms ‘‘microprojection’’ and ‘‘micro- 
film projection’’ are sometimes confused 
by the uninitiated, but they should be eare- 
fully distinguished. In microprojection, 
microscope slides are used, as discussed 
in this section. Microfilm projection, which 
uses film, _is described in the next-section. 


The microprojector is designed to pro- 


ject_microscope_shdes—or—mieroslides,__as 
they are called, so that an entire class may 
see “what would be visible to only one pupil 


at a time ‘if seen through a microscope (see 


FIGURE 10.18 
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Figure 10.18). Both wet and dry slides may 
be projected with this instrument. 

The microprojector _ not only reduces 
the need for expensive microscopes, but 
also helps assure the instructor that his 
students are seeing precisely what he wants 
them to see. The proper and effective use 
of microscopes is often a difficult skill to 
learn in itself, and training in this skill 
often retards instruction in the subject 
under study. Furthermore, even when in- 
struction in the use of the microscope has 
been given, the instructor cannot be sure 


Two types of microprojectors are shown in use. 
(a) This microprojector can be used with a 
screen, as here, or it can be tilted to project an 
image onto a table. (b) A microscope slide is 
projected into a shadowbox screen. A micro- 
projector can be used effectively for an entire 
class in a darkened room. Three levels of 
magnification usually are available. For what 
purposes is a microprojector superior to indi- 
vidual microscopes? 


that each of the pupils has properly ad- 
justed the microscope lenses or that he is 
seeing what the instructor wishes him to 
see. With the microprojector, on the other 
hand, microslides can be projected on the 
sereen so that the proper view is assured 
for all and attention can be directed to 
specific points as desired. 

Many phenomena suited for presenta- 
tion on microscope slides can be shown 
with marked effectiveness on a micropro- 
jector. Such uses as the following are rep- 
resentative : 


t Illustration of stresses and strains on 
fibers, filaments, and surfaces 

2 Physical examination of wood, cotton, 
silk, rayon, linen, and other textile 
fibers 

3 Gross projection of prepared slides 
showing fingerprints or other semi- 
transparent print materials such 
as blood smears 

4 Visualization of interference patterns 

of light and optical principles of 

refracted light 

Gross examination of properties of 

crystals and other common compounds 

such as minerals, salt, sugar, other 

food materials, rubber, and petrolewm 

by means of white and polarized light 


Or 


Microfilm and microfiche 


LTHOUGH their functions of informa- 
A cion storage and retrieval are quite 
different from the functions of other still- 
projection media, microfilm and micro- 
fiche (pronounced ‘‘microfeesh’’) are of 
sufficient importance to both students and 
teachers to be included here. As the vol- 
ume of human knowledge multiplies, the 
problem of storing and retrieving infor- 
mation in normal printed forms has _ be- 
come massive and increasingly unmanage- 
able. School, college, and public libraries 
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6 Projection of crystal growth in various 
solutions ; further, since removal of the 
projector cooling cell causes melting, 
replacement of this cell results in 
crystallization that can be shown 
without changing the field of projection 
Projection of one-celled animals and 
plants on wet slides, cell division, plant 
and animal tissues, bacteria, mold 

_ spores, and the like" 


NX 


Most prepared microscope slides now 
available can be projected with the micro- 
projector, but those requiring high resolu- 
tion are better examined directly with a 
microscope. It should also be kept in mind, 
when projecting live specimens, that the 
light beam must be cooled sufficiently to 
prevent damaging the specimens on the 
slide. Thus it is best to project such ma- 
terials only a minute or two at a time; if 
you want to come back to them, simply 
turn off the lamp and leave the fan run- 
ning. 


11 Theodore Sargent, ‘‘ Using the Microprojector in 
Physics and Chemistry,’’? in Harry C. MeKown 
and Alvin B. Roberts, eds., Audio Visual Aids to 
Instruction (rev. ed.), McGraw-Hill, 1949, pp. 
512-513. For additional suggestions, see Teachers 
Manual for the Bioscope Microprojectors, Biosecope 
Manufacturing Co., 1970. 


have long since run short of adequate stor- 
age space for books and periodical files. 
To accommodate such pressures, some 
years ago microfilming was introduced, 
and various publications such as rare books, 
theses, newspaper files, periodicals, and 
important documents were photographed 
on 35mm microfilm, each frame of the 
film containing a greatly reduced separate 


page. The resulting rolls _o ich 


look very re placed 


FIGURE 10.19 


The capability of microfilm readers is well 
illustrated here. A large screen, good definition, 
and adequate light actually improve on the 
readability of the original front page of The 
New York Times. 
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ers which project each page on a rear- 
vision screen (see Figure 10,19). 

Microfilm was the first step in what 
now promises to be a revolution in li- 
braries, perhaps in reading habits, and 
even in publishing itself. As the technol- 
ogy of miniaturization has advanced, mi- 
erofiche has become the other widely used 
form of film reduction of information for 
the purposes of storage and retrieval.” 
Microfiche is a sheet of fim carrying many 
rows of images of printed or other matter 
that are much more greatly reduced than 
the images on microfilm. Microfiche is usu- 


ally used in_the _form of ards of some 


12 Microfiche should not be confused with micro- 
cards, which were an intermediate step in minia- 
turization. A microeard is an opaque sensitized 
card on which rows of reduced matter are repro- 
duced photographically. Microcards are passing 
out of use as microfiche rapidly becomes the pre- 
dominant microform. 


pul size uaa can easily be oo ae 
age aoe Saal hae come Seeiile in 
many areas, but in none more strikingly 
than in this miniaturization : 


What the transistor is to radio and tele- 
vision, high-reduction photography is to 
the printed page. By photographing ma- 
terials at very great reductions onto a 
small, transparent film card called a 
microfiche, this process at first was able 

to transfer a whole book onto a single card. 
With advanced technology, however, it is 
now possible to print six books ona single 
aX a! card? 


Microfilm remains in extensive use, for 
a great deal of material has already heen 
nucroalied: there are a number of well- 


13 John Tebbel, Saturday Review, January Oe orale 
p. 41. 
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established continuing microfilming pro- 
grams, and microfilm readers are widely 
available in schools, colleges, libraries, and 


ably utilize the high-reduction capabilities 
of microfiche. Among these is what En- 
eyelopaedia Britannica calls a ‘‘Microbook 
Library,’’ which will cost libraries far less 


FIGURE 10.20 
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than the normal price of books and which 
can be stored in a minute fraction of the 
space (some 250 Microbook ecards fit into a 
Space normally occupied by one regular 
book). This process is known as Super- 
Microfiche. Both a desk model reader and a 
lap reader that can be used at home are 
already available. These readers automati- 
cally center each image on a card and pro- 
ject it clearly on the screen. Further, a 


The progress of miniaturization is exemplified in 
this 4” x 6” PCMI transparent microfiche card 
which has a capacity of 48 x 35 or 1,680 pairs 
of photographed printed pages—3,360 pages on 
a single card. 
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reader-printer is under development which 
will make print-out copies of any page de- 
sired. 

A similar development called Ultra- 
microfiche is National Cash Register’s new 
process that enables each card to carry 
about 3,300 book pages (see Figure 10.20). 
These cards are being assembled into the 
PCMI Library Information System, which 
will eventually provide whole libraries-full 
of information in a manageable space. The 
initial collections are grouped in five prin- 
cipal areas. American civilization, litera- 
ture-humanities, social sciences, science and 
technology, and government documents. 
This system is to be sold to libraries at a 
reported cost of about $1.50 per volume. 
Some 50,000 volumes are expected to be 
available by the mid-1970s. NCR also mar- 
kets a PCMI reader that provides an ex- 
cellent image (see Figure 10.21) and a 
reader-printer. 

Another significant milestone in the 
rapidly developing field of information 
storage and retrieval is the New York 


FIGURE 10.21 
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Times Information Bank, which began op- 
erations in 1972. This is a computerized, 
fully automated system designed to re- 
trieve general information of the type in- 
eluded in the Times itself as well as se- 
lected material from more than 60 other 
newspapers and periodicals. Abstracts of 
the material are carried in computers, and 
the full texts are carried on microfiche. 
Initially limited to printed material from 
periodicals, the system will ultimately be 
expanded to include printed reference ma- 
terials and nonprinted sources such as 
photographs and other graphic materials. 

A similar information bank is being 
developed for some 35 periodicals by Uni- 
versity Microfilms, a subsidiary of the 
Xerox Corporation. The information will 
be fed into and stored in a data bank; the 
company plans to issue index printouts at 
regular intervals that will be keys to the 
information stored in the data bank. It is 
anticipated that eventually from 100 to 
150 periodicals will be stored in the data 
bank. The plan is to make the index avail- 


This reader quickly locates and focuses on any 
one of the approximately 3,300 pages which an 
NCR microfiche card can accommodate and 
projects it on the rear-vision screen in a readily 
readable size. 


able to users at the low price of about 
$100 per year so as to achieve the widest 
possible market. 

The enormous educational potentials 
of these developments just discussed and 
other similar ones excite our imaginations 
today. In a few short years, however, such 
information storage and retrieval systems 
will be commonplace in thousands of 
schools and colleges and will be used by 
millions of students and laymen. Such is 
the promise of technology—and also the 
challenge. At the moment, we can only 
marvel; nevertheless, our experience with 
other technological innovations leads us 
also to wonder about the vast changes that 
must take place before we can learn to use 
these potentially powerful resources ef- 
fectively in our educational programs. At 
worst, they can simply facilitate what we 
are now doing in our schools and colleges. 
At best, used with sufficient imagination 
and energy, the new information-handling 
systems can readily update old programs 
and bring new and exciting programs of 
education into being. 


Holography 

There is some question that a discussion 
of holography properly belongs in a chap- 
ter on still projection. Although holog- 
raphy can be and is being used successfully 
in connection with still images, it also has 
many applications in motion pictures, tele- 
vision, and computers, as well as a great 
variety of uses in science and industry. But 
holography does relate basically to photog- 
raphy, which is the basis of most types of 
projection. Therefore, this seems as good 
a place as any to describe it briefly. In any 
case, we certainly should describe it— 
holography’s potentials for instruction in 
the future are great. 

The following quotation from an 
article by a photography scientist elo- 
quently conveys some of the significance 
and excitement of this new development. 
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Can you envision 3—D color TV, art 
treasures of the ages seemingly reincar- 
nated in your living room on command, 
full-color images from black and white 
film without cameras and lenses? All these 
may le on photography’s horizon, for 
there is a quiet revolution going on, much 
of it still behind closed doors. The revolu- 
tion is holography—the most exciting 
advance in imagery since photography 
vself 14 


In 1971, as this is written, motion pic- 
ture holography has already been suc- 
cessfully achieved in research laboratories, 
and a holographic video-playback system 
is being developed for home use. Holo- 
grams are beginning to come out of the 
laboratory to be put to a variety of prac- 
tical uses. These relate to such varied areas 
as microscopy, information storage for 
computers, aerial mapping of greatly in- 
creased speed and precision, nondestruc- 
tive testing of aircraft tires and other 
products, and medical examination of in- 
ternal organs—the latter done with sound 
waves from which 38-D pictures can be 
reconstructed !15 

Holography is sometimes called ‘‘lens- 
less photography”” because images are cre- 
ated on a holographic plate without a 


camera, Instead, a laser light beam is 
split into two parts, one of which is re-— 
flected off. the subject_onto_a_ photographic 
plate.’® The other part of the beam, known 
as the reference beam, is reflected off a 
mirror and onto the same photographic 
plate (see Figure 10.22). 


14 James Forney, ‘‘New Wave in Image Making— 
Holograms Tell It Like It Really Was,’’ Popular 
Photography, January 1967, p. 120. 


15 Riehard Straube, ‘‘ Three-Dimensional Future??? 
Industrial Photography, October 1969, pp. 34 ff. 


16 The word ‘‘holography’’ comes from the Greek 
words for ‘‘whole’’ and ‘‘to write.’? The word 
‘laser’? is an acronym for ‘‘light amplification 
by stimulated emission of radiation. ?’ 


FIGURE 10.22 


A light beam emanating from the laser as a 
pencil-thin ray is separated into two beams by 
the beamsplitter. The brighter beam is deflected 
off a mirror, passes through a diverging lens, and 
then reaches the subject, from which it is 
reflected to a photographic plate. The other 
beam, called the reference beam, passes through 
the beamsplitter and a diverging lens and is 

- then reflected off a mirror directly to the photo- 
“graphic plate. The light reflected off the subject 
“and the reference light combine to set up wave- 
front interference patterns that are recorded on 
the plate in the form of a three-dimensional 
image of the subject—a hologram. 


Beamsplitter subied 


Laser 


Mirror 


Photographic 
Plate 


Although the scientific explanation of 
holography is somewhat complex, the basic 
principles involved are relatively simple. 
The first essential is a laser light beam, 
which is used to illuminate the subject be- 
cause the light produced by a laser has two 
essential properties. First, laser light is 
very pure, having only one frequency or 
wavelength, rather than the many that 
typically make up colored (or white) light; 
it is thus monochromatic. Second, laser 
hght is coherent, which means that the 
light rays are parallel, appearing to come 
from a source infinitely distant, as from 
a star. Ordinary types of light, such as 
incandescent, fluorescent, or mercury vapor 
light, have neither of these qualities, since 
they usually contain a full spectrum of 
colors and diffuse them in all directions. 
Thus, with laser light, we have the pre- 


cision necessary to set up controlled wave. 


interference,a second necessary condition 
for creating holograms. 

The wave interference concept is much 
like the wave patterns caused by tossing 
two rocks into a quiet pool. The wave pat- 
terns created radiate outward in two sets of 
concentric circles and, as they meet, wave 
interference takes place. If the waves peak 
together, they reinforce or amplify one 
another. If they are out of phase, they 


tend to minimize or cancel one another. 
Light waves (and sound waves) from sepa- 
rate sources react in much the same man-, 
ner except that they do so in all planes 
rather than just the horizontal. 

These light wave interference patterns 
completely envelop any object in their 
path, just as water waves constantly lap 
on all sides of a boat or other object on 
the surface. There is a difference, how- 
ever, in the wave action on one side of 
the boat as compared with that on the 
opposite side—and, of course, at any given 
instant there are graduated dimerence: in 
the wave action ae poimt to point around 
the entire hull. When wave interference 
patterns are set up—as by the wash from 
a passing power boat—many of these dif- 
ferences are accentuated, made more visible. 

The analogy ends there because waves 
of light do not have an effect on a physical 
object comparable to the effect of waves 
of water. The visual ‘‘pond,’’ in other 
words, remains totally unruffled—flat—aun- 
til wave interference patterns are set up 
by the split laser beam technique. What 
happens then is that the photographie 
plate records an instant cross section of 
these wave interference patterns caused by 
the meeting of the two light beams on the 
plate. hese interference ‘patterns literally 
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produce a three-dimensional image of 
Startling reality. Because the holographic 
plate simultaneously records in all planes, 
it records a different image from every 
angle and combines them, just as the eyes 
record different images from different 
angles and combine them when viewing a 
real object. 

The plate is then developed by fairly 
conventional procedures. The resulting 
hologram can be viewed from the front 
with an almost monochromatic light source 
such as a sodium vapor lamp; it can also 
be backlighted or projected with a similar 
light source. Backlighted scenes in full 
color are also possible by using one expo- 
sure for each of the three primary colors.17 


17 Those interested in pursuing the technical side 
of holography will find several articles listed in the 
References at the end of this chapter. Relevant 
articles also appear frequently in current issues of 
Industrial Photography and other technical photog- 
raphy journals. 
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Experimentation with holography is 
going on at a steadily increasing pace. 
One company has devised a system whereby 
any motion picture film, no matter when it 
was originally made, can be shown in three- 
dimensional stereo to audiences using po- 
larized viewing spectacles. However, the 
CBS Laboratories have developed a new 
method of using holographic techniques to 
project motion pictures in three dimen- 
sions that can be viewed without special 
glasses. The implications of such develop- 
ments and techniques for the motion pic- 
ture industry are fairly clear. The impli- 
cations for schools are less obvious at the 
moment. 

In any case, instructional holograms 
of various sizes can already be purchased 
at prices from $5 to $10, and new develop- 
ments may be expected to make these and 
other holographic applications inereas- 
ingly practical and functional in education 
as well as in many other areas. 


Effective selection and use of still-projection materials 


HE value of still-projection media in a 
T variety of subjects and grade levels 
has been studied here and abroad primarily 
with filmstrips and slides, but the prin- 
cipal conclusions are probably appleable 
to still projection generally, since the 
learning achieved from such materials has 
been demonstrated to be more dependent 
on the nature and quality of the message 
presented than on the type of medium em- 
ployed. Effective instructional materials 
are carefully designed (or selected) to 
achieve clearly identified and specific ob- 
jectives—as is done in Instructional De- 


18 William H. Allen, ‘‘ Audiovisual Materials,’’ in 
Encyclopedia of Educational Research, Macmillan, 
1960, pp. 120-121, provides a very good summary 
of research on the effectiveness of filmstrips and 
slides, 


velopment (see Chapters 3 and 15). In- 
effective instructional materials contain 
little information to be learned, have un- 
clear goals, or are of an incidental nature.19 
Within this general frame of reference, re- 
search has demonstrated the following: 

1. Still projection is an effective means 
of communicating factual information and 
certain skills. 


2. Combining - still-projecti ja 
with other types of ing. 1 
“methods in terms of a careful analysis of 


the needs of the learning situation is likely 


to produce the most efficient learning out- 


Comes.— 


19 Loran Twyford, ‘‘ Educational Communications 
Media,’’ in Encyclopedia of Educational Research, 
Maemillan, 1969, p. 371. 


3. The extent to which still-projection 
materials embody unique pictorial or 
graphic content of good quatity has a direct 
bearing on their effectiveness in teaching. 
hr other words, as is true of other teaching 
materials, still-projection materials must 
be lec and _used effectively if they are 


to provide the maximum benefits. 
RD ie 


Selection of still-projection materials 

The first step in efficiently selecting ma- 
terials is to decide whether or not a par- 
ticular material can serve the specific 
teaching purpose better than another 
learning device or medium. This decision 
must be made partly in terms of what the 
projected material itself can and cannot 
do; that is, in terms of its inherent char- 
acteristics. Five basic questions the class- 
room teacher might well ask himself are 
the following: 


1. Does my teachin wrpose re wire 
motion to accomplish full - 


standing? Tf it does, a still-projection ae. 
vice obviously is not the best learning me- 
dium. At best, still projection can only imply 
motion, and therefore should not be used to 
teach concepts of motion. On the other 
hand, projected diagrams, schemata, and 
the like can be effective means of analyz- 
ing the component parts of motion in detail 
if the motion itself is visualized before or 
after the still-projection presentation by a 
motion picture film or a working model, 
and so forth. 

2. Are suitable materials available for 
my particular teaching purpose? This is a 
question of practical import to most teach- 
ers, because keeping track of the large 
number of slide sets, filmstrips, transpar- 
encies, and other educational materials put 
out each year in a given field is a consider- 
able task. Professional journals frequently 
contain sections that review new eduea- 
tional materials, and several publications 
are specifically devoted to the task of pro- 
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viding periodic evaluations of such ma- 
terials.?° 

3. Does my teaching purpose involve a 
series of step-by-step developments accord- 
ing to a fixed logical progression? If so, the 
teacher must decide if a filmstrip can Dest 
provide this sequence or if the job can best 
be done by using a series of transparent 
overlays and an overhead projector. Over- 
lays are particularly appropriate if the 
teacher himself wishes to provide sequen- 
tial analytic markings on the material dur- 
ing the class discussion. If the overlay tech- 
nique is not necessary, a filmstrip may 
present the material most effectively. 
Drum-type slide projectors permit the same 
control over fixed sequence as do filmstrips, 
but can also be rearranged as desired. In 
general, slides are most suited to learning 
situations that demand no particular se- 
quence or situations that make it desirable 
to change the sequence to show different 
aspects of the content under study. 

4. Does my teaching purpose require 
materials that tell their stora zi 
through pic } 
cause still projection is essentially a visual 
medium, it should be relied on to com- 
municate visual ideas—pictures, graphs, 
diagrams, and the like. Projection ma- 
terials should emphasize that which is vis- 
ual; verbal materials, while useful and 
often essential for complete understanding 
of visual media, should not dominate the 
use of still projection. (An exception is 


20 The Edueator’s Progress Service eompiles an- 
nually revised listings of free films and filmstrips 
and their accompanying instructional materials in 
both general and special subject areas. The Na- 
tional Information Center for Educational Media 
(NICEM), University of Southern California, 
provides separate catalogs for each kind of me- 
dium. The Westinghouse Learning Corporation 
publishes the Learning Directory, a regularly re- 
vised source index that includes all types of media. 
Film evaluation services are available from the 
Edueational Film Library Association and Landers 
Film Review. 


in remedial reading and arithmetic, where 
visual images of word and number symbols 
are used extensively. ) 

It should also be borne in mind that 
the visual materials for which still projec- 
tion is an excellent teaching tool include 
many that are primarily symbolic; for 
example, graphics, diagrams and schemata, 
maps, and so forth, are largely symbolic 
rather than pictorial. Thus the teacher 
should decide on the kind of material— 
pictorial, diagrammatic, and so forth— 
which will be the most useful means of 
presenting the concept at hand. It may be 
best to use a particularly good picture in a 
recent magazine projected on the opaque 
projector, or a series of intricate map or 
diagram overlays projected on the over- 
head projector may be more appropriate, 
or a combination of several different me- 
dia and materials may be the best answer. 

An educational psychologist who 
studied the effectiveness of filmstrips in 
learning has stressed that the pictures on 
a filmstrip (or, by implication, on other 
projected material) must contribute some- 
thing unique if the filmstrip is to be any 
more effective than words in a learning 
situation. He compared results achieved, 
in terms of immediate factual learning and 
recall of information over a_ three-week 
period, from using a particular American 
history filmstrip with one group and using 
only the reading material from that film- 
strip with another group. He found no sig- 
nificant advantage for either group, but in 
assessing his findings he questioned the 
pictorial quality of the material used: 
““When the pictorial element of the film- 
strip is deficient in detail, definition, or 
clarity, it not only fails to contribute to 
the students’ knowledge but may actually 
serve to inhibit learning.’’?? 


21 A. W. Vandermeer, ‘‘ Relative Contributions to 
Factual Learning of the Pictorial and Verbal 
Elements of a Filmstrip,’’ School Review, Febru- 
ary 1950, pp. 84-89. 
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5. Are speed or other aspects of timing 
import } } } 
purpose? Although all still-projection de- 
vices permit detailed analysis of each image 
by holding it on the viewing screen for as 
long as necessary, it may occasionally be 
desirable to show several images in rapid 
succession to provide an overview or re- 
view. Further, such subjects as remedial 
reading and arithmetic can employ flash 
views of single images to advantage. If 
speed of presentation is desirable for the 
instructor’s purpose, a filmstrip may be 
the wisest choice, provided that it fulfills 
the other criteria demanded by the learn- 
ing situation. Also, some overhead pro- 
jectors are equipped with a tachistoscope 
that enables the teacher to flash images 
onto the screen at speeds up to Yoo of a 
second. Certain slide projectors are de- 
signed for tachistoseopic use, as are some 
filmstrip projectors (see Figure 10.23). 

The tachistoscope technique was used 
extensively during World War II for air- 
craft recognition training; it replaced the 
earlier WEFT system in which wings, en- 
gine, fuselage, and tail were analyzed sepa- 
rately in identification. The new system, 
developed by psychologist Samuel Ren- 
shaw of Ohio State University, was based 
on total perception of visual elements 
rather than step-to-step perception. Thus 
the aireraft is seen as a whole rather than 
in terms of wings, an engine, a fuselage, 
and a tail. In other words, the whole is 
something more than the sum of its parts 
and is seen as such. This is a basic concept 
of such Gestalt psychologists as Werthei- 
mer, Kohler, and Koffka.2? 

The Renshaw system employed thou- 
sands of photographs of airplanes on 2 x 2 
slides. The planes were pictured in as 


*2 For an interesting summary of the principles of 
Gestalt psychology in relation to pereeption and 
insight, see James B. Stroud, Psychology in Edu- 
cation, 2d ed., Longmans, Green, 1956, pp. 359-369. 


many different positions, angles, distances, 
and conditions of visibility as could be se- 
cured. The slides were projected slowly at 
first and then for progressively smaller 
fractions of a second. Pilots, gunners, and 
other military personnel became adept at 
recognizing aircraft almost instantaneously 
after sufficient practice with the tachisto- 
scope technique for flash recognition to be- 
come habitual. The latter point appears to 
be significant in achieving initial increases 
in reading speed and perceptual span with 
a tachistoscope or other accelerating de- 
vices, such as the lowa Reading Training 
Film and the Harvard Reading Films.”* 
If the increases are maintained in practice, 
they can become permanent; if not, they 
are soon lost. 

Aside from the motivational effect of 
these devices, their proper use appears to 
result in a signficant improvement in speed 
of reading and number recognition. Expert 
use by the instructor is essential, however, 
including short, follow-up practice sessions 
for students; also, students must be highly 
motivated to maintain increased speeds. 
For, as has been pointed out in connection 
with the Iowa Reading Training Films, 


If the student tires, as he must in longer 
periods, he will have a tendency to revert 
to a slower and more comfortable rate. 
After the faster rate becomes habitual, it 
is no more tiring than a slower rate. Effort 
requires motwation. Here the attempt is 
made to arrange conditions so the student 
wul practice reading in a different way. 
Mere practice, reading in the accustomed 
way, will only maintain the status quo. 
One learns by practice what he practices.*4 


To summarize, the teacher must first 
evaluate the specific purposes for which 


23 University of Iowa, Iowa City, Iowa 52240; 
Harvard University Press, Cambridge, Massa- 
chusetts 02138. 


24 Stroud, op. cit., p. 383. 


FIGURE 10.23 


Group use of tachistoscopic techniques with a 
3 1/4 < 4 overhead slide projector. A portion of 
a representative slide used for speed drill on 
phrase recognition is also shown. 


the learning materials are to be used and 


then judge which—types- of materi Tial and 


means of projection will be most efficiently 


geared {to accomplishing these purposes. 
Finally, the visuals he chooses must be of 
such a nature and quality as to contribute 
something at_once significant and unique 
to the learning situation. Preview of the 
materials is clearly indicated if the teacher 
is to make good judgments on these points 
(see Figure 10.24). Not only is he guided 
in his final selection, but preview also 
serves to prepare him for the specifie teach- 
ing situation. The teacher must know the 
content contained if he is to plan and to 
execute the learning situation efficiently— 
what points to emphasize, what points will 
need additional clarification, and, unless he 
is using a filmstrip, the order and sequence 
in which the slides, transparencies, or 
opaque materials are to be presented. 
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Use of still-projection materials 

Once the teacher has decided which pro- 
jected and other materials he will use with 
his class, he must know how to present 
them in such a way as to impart their con- 
tent effectively to the pupils. In planning 
and executing the teaching situation, the 
teacher should bear in aerial that fie pu- 
pils should not only learn the information 
and concepts involved, but should also be 
able to apply them accurately and cre- 
atwely as a result of the experience. If use 
of the still-projection materials is to 
achieve these goals, the teacher must con- 
sider not only the presentation or the ac- 
tual showing itself, but also preparation 
for the experience and follow-up activities 
as well. 


PREPARATION As suggested previously, 
the first step in preparation is the one dur- 
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ing which the teacher himself becomes 
fully acquainted with the points to be 
highhghted or clarified in the learning 
Shai eeeen In previewing the filmstrips, sets 
of slides, or transparencies, the teacher 
should outline the salient features in order 
and note any comments or questions he 
may wish to raise in classroom discussion. 
It may be desirable to record his presenta- 
tion or his comments on sound tape in the 
form of a narration. Such a prerecorded 
narration not only establishes beforehand 
the ideas to be covered and the pace at 

which they will be presented, but also pre- 
vents the ideas from getting lost because 
of pupil questions or Spontaneous digres- 
sions. The tape—hke the projection—can 
be stopped at any point for discussion and 
can later be replayed for review so that 
the pupils are presented with the ideas 
in a consistent fashion. 
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FIGURE 10.24 


Evaluating a filmstrip means assessing its quality 
in terms of general curriculum requirements. 
Selecting one for a particular lesson and specific 
objectives is a much more exacting task re- 
quiring careful examination and considered 
judgment. 


Having planned the overall presenta- 
tion, the teacher must prepare the class to 
see it. Just how he goes about this will de- 
pend on the pupils’ readiness and initial 
interest, but the important point to bear 
in mind is that the students should want 
to see it for reasons of their own. Thus, 
though the teacher may feel that he should 
give an introductory explanation of why 
the pupils are being shown this particular 
material at this particular time, the pur- 
pose of the experience, and so on, he 
should at the same time be sure not to 
overlook the necessity to inspire pupil mo- 
tivation. As is true in most teaching situ- 
ations, active pupil involvement is an 
essential element in effective learning dur- 
ing this preparation stage. 

In preparing the pupils for what they 
are to see, the teacher must provide ways 
by which they will understand clearly 
what to look for. How a teacher uses a 
filmstrip or any other kind of teaching ma- 
terial naturally depends on why he is us- 
ing it—in other words, on his specific ob- 


jectives. Should his purpose be to provide 
a general overview and to arouse interest, 
he may indicate general rather than spe- 
cific points to be looked for. On the other 
hand, if he wishes to clarify certain defi- 
nite concepts, he will wish his students to 
be alert for the answers to specific ques- 
tions. For example, in using the filmstrip 
The Slide Rule—Multiplication and Dv%- 
vision,”> the mathematics instructor might 
well ask in advance such questions as the 
following : 


1 Which two scales on the slide rule are 
used for multiplication and division? 

2 How should the scales be lined up to 
multiply? To dwide? 

3 How and where is the result found? 


The teacher should also anticipate 
new or difficult words, phrases, and sym- 
bols. For example, one teacher of a pri- 


25 U.S. Office of Education; available from United 
World Films. 
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mary reading class was using a book ealled 
My Mother Is the Most Beautiful Woman 
in the World and the sound filmstrip 
adapted from the book.*® Together, the 
teacher and the children read part of the 
book one day. The next day, the teacher 
asked the children—before she wrote new 
words on the chalkboard—‘‘ Now, children, 
where was Varya when we finished our 
reading lesson yesterday ?’’ 

“She was in the village,’’ said one 
child. ‘‘And why was she in the village?”’ 
asked the teacher. A flurry of hands shot 
up and the excited responses to these and 
similar review questions elicited the fact 
that little Varya and her mother were in 
the village for the annual harvest festival. 

The teacher was setting the stage for 
the filmstrip illustrating the story as read 
by a professional storyteller on the ac- 
companying record. The story is a delight- 
ful Ukranian folk tale about a little girl 
who becomes separated from her mother 
during the harvest celebration. When 
asked by others what her mother looks like, 
she responds, ‘‘My mother is the most 
beautiful woman in the world.’’ With only 
that clue to go on, the tale unfolds— 
charmingly—and, of course, with a happy 
ending (see Figure 10.11). 

But the teacher had more than enter- 
taimment in mind. In addition to asking 
such questions as ‘‘ What do we mean when 
we say that a person is beautiful?’’ she 
wrote certain new vocabulary words on the 
board, such as scythe, village, streamers, 
celebration, clearing, stranger, leader— 
words the children had to understand to 
appreciate the story. In the process, the 
children’s vocabulary was increased. 

‘“Now, let’s go back to Varya and find 
out whether she finds her mother. Maybe 


26 The authors of the book are Becky Reyher and 
Ruth Gannett; it was published by Lothrop, Lee 
and Shepard Co., Inc. The filmstrip of the same 
title, adapted from the book, is a BFA Educa- 
tional Media Film, produced by Stephen Bosustow. 
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we'll discover some other things too. Let’s 
listen and watch closely.’’ Thus one pri- 
mary teacher prepared her pupils for an 
exciting sound filmstrip adventure which 
gave pleasure to the children and helped 
develop several new concepts with them. 

When_the-main—purpose_of using a 
filmstrip is to teach new concepts and new 
words, as in this reading lesson, it is es- 
sential to remove in advance such_bar- 
riers to learning as unknown words or un- 
recognized symbols. This can be done, as 
in this case, through discussion; it can 
also be done by using the dictionary and/ 
or illustrations. The new concepts are then 
more likely to be applied promptly as the 
filmstrip is shown and, in consequence, to 
be well learned. In the process, also, re- 
moval of vocabulary barriers facilitates 
comprehension of the filmstrip content and 
enhances the whole learning experience. 

Mechanical as well as instructional 
preparation is necessary in using film- 
strips, slides, and transparencies effec- 
tively. Most teachers quickly realize that 
it is much more convenient, as well as 
more effective, to have all their teaching 
materials ready for use at the beginning of 
a class period. It takes only a few min- 
utes to set up the projector and test it so 
that at the proper moment a flick of the 
switch will bring the first picture to the 
sereen without delay and confusion. More 
important is the fact that when everything 
is in readiness, lesson interruptions are 
held to a minimum. The filmstrip, slide, or 
other projected medium fits smoothly and 
naturally into the learning experience, It 
assumes its proper role in helping to put 
across certain ideas without attracting un- 
due and unwanted attention to the pro- 
jection operation itself. 


PRESENTATION The particular modes 
of presentation of projected materials— 
for example, the pace at which they are 
presented, the kind of narration or ac- 
companying sound effects used, the way 


FIGURE 10.25 


This frame from the filmsirip Teaching with the 
Filmstrip suggests several ways in which fiim- 
strips can be used. 


captions are handled, and whether or not 
other learning media are used in conjunc- 
tion with the still projection—are con- 
tingent on the specific objectives the 
teacher hopes to achieve in the particular 
learning situation (see Figure 10.25). For 
example, if the initial showing of the ma- 
terial is to provide an introductory over- 
view of a new unit of study, the instructor 
may wish to show a complete filmstrip in 
one showing and save class questions, com- 
ments, and detailed analysis of any one 
frame or idea for later when detailed 
study of individual frames may be ap- 
propriate. For such an overview, a film- 
strip may be run through at a fairly rapid 
pace to emphasize only the highlights to 
be assimilated by the pupils. In this case, if 
it is a silent filmstrip, the captions might 
be read aloud by the instructor as the film- 
strip proceeds in order to save time, keep 
things moving, and assure that everyone 
is following the basic story as it unfolds 
on the screen. 

When still-projection materials are to 
be used as a basis for class diseussion— 
perhaps in a detailed study of materials 
the students have already seen—there is 
no reason to hurry, and flexibility in tim- 
ing and discussion should be built into 
the presentation. It may be that the en- 
tire class period is to be devoted to the 


But all three methods... INTRODUCTION, 
TEACHING and REVIEW should be used. 


showing of just a few frames of a filmstrip 
or a few individual slides. In this case, the 
captions on the filmstrip or slides need not 
be read aloud, as the concepts verbalized. 
in these captions undoubtedly will be coy- 
ered in the class discussion. With a sound 
filmstrip, of course, this is a time when 
only short segments of the recording would 
be used or, more likely, the sound would 
be turned off entirely. 

Still projection can also be used spon- 
taneously, to clarify or to communicate 
ideas that have arisen unexpectedly in a 
class discussion or unit of study. This is 
particularly true with opaque projectors. 
For example, as one social studies class 
assembled, there was a buzz of excitement 
over the successful rendezvous of the 
Apollo 15 lunar module and its command 
module the day before. Many students had 
watched the simulation of the rendezvous 
on one of the school’s television sets, and 
they were particularly eager to discuss the 
space flight. The teacher had naturally 
anticipated this opportunity. Producing 
a spectacular news photograph clipped 
from the morning paper (see Figure 
10.26), he projected it on the opaque pro- 
jector, commenting, ‘‘Some of you may 
have seen this in today’s paper, but I 
thought you might like to look at it again.’’ 
The discussion that followed resulted in a 
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planned investigation of the national space 
program during which the pupils, arrang- 
ing themselves in committees, read about 
and reported on the moon-landing pro- 
gram, the Skylab missions, the space 
shuttle program, and other space projects 
planned for the future. One committee lo- 
cated and used in its report a filmstrip 
that showed photographs of satellites, mis- 
sile launchings, and moon landings. 

There is also the possibility that the 
filmstrip, slides, or transparencies are to 
be used for a quick review to ‘‘clinch’’ 
ideas that have been developed in detail 
previously. Here, too, the pace of the show- 


FIGURE 10.26 


Illustrations relating to current topics become 
immediately available for use in class discussions 
via Opaque projection. 


Effective selection and use of still-projection materials 
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ing may be fairly rapid, and it might be 
a good idea to read the titles or captions 
again. The teacher is the best judge of 
whether or not the ideas contained in the 
captions should be read aloud for rein- 
forcement learning of these ideas. But, if 
so, why not let some of the students do 
the reading? The teacher can tell some- 
thing about how well the pupils under- 
stand the subject by the way they read the 
captions; this also, of course, provides an 
opportunity for pupil participation. 

A further consideration is that stu- 
dents may be using the projection ma- 
terials by themselves. This is definitely an- 


other way that still projection can aid 
learning (see Figure 10.27). In this case, 
the students can help one another read the 
captions and titles as necessary. 

A fundamental principle in media use 
is that where feasible we should employ 
variety. For example, several still-projec- 
tion techniques and materials can be used 
together in multiscreen presentations. In 
geography, for instance, a map of a large 
area may be projected onto one screen on 
an overhead projector, and a small section 
of the map may be projected in enlarged 
form next to it on another projector. Per- 
haps a small mountainous area that is rep- 
resented symbolically on the map can be 
visualized concretely by projecting slides 
of the same area. The climatic or cultural 
effects of geography might be visualized 
by slides, transparencies, or filmstrips that 
show schematic diagrams of airflows, rain- 
fall, and so forth, or cultural scenes de- 
picting clothing worn by inhabitants of the 
area, dwelling structures, and so forth. 
Likewise, in mathematics, a problem pro- 
jected on one screen on an overhead pro- 


FIGURE 10.27 
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jector can be retained while the solution 
is worked out by using a series of trans- 
parent overlays on a second projector or 
by writing on the surface of a continuous 
plastic roll on the second projector. 

By the same token, the learning situ- 
ation may call for several different media 
to be used in a single lesson. A few slides, 
a short film, a section of sound tape, and 
perhaps a summary of points on the over- 
head might be an appropriate combina- 
tion to use within a class period. Should 
it be—and the answer must lie in the spe- 
cific learning needs of the particular les- 
son—a Lene. sereen will frequently fa- 
cilitate the operation and placement of 
equipment. 

If multimedia use seems visionary to 
the teacher who is still having difficulty 
getting even a_ single projector when 
needed, let two things be noted: _ First; 
multimedia applications are already com- 
mon in many schools and in industrial and 
military training programs, where they 
have effectively STRAT ICO their value. 
They are also found in increasing num- 


This is another type of viewer well suited for 
either individual student use or teacher preview. 


bers of colleges and universities where seri- 
ous and often highly imaginative efforts 
are being made to improve the quality of 
undergraduate instruction (see Chapter 
15). Second, federal support programs 
are making it increasingly practicable for 
many schools and some higher institutions 
of learning to have the instructional equip- 
ment and materials they need to strengthen 
their instructional programs. In view of 
the essential importance of education to 
national progress, there is little doubt that 
federal support to all levels of education 
will increase in the future. 

The key questions now are the extent 
to which teachers and administrators will 
avail themselves of these opportunities 
and then translate them intelligently into 
educational programs that are significantly 
better than those of the past. Clearly, me- 
dia have an important role to play in in- 
structional developments of the future. 
But, just as clearly, the quality of new 
educational planning which educators can 
bring to bear on the problems of learning, 
teaching, and curriculum will provide the 
real measure of whether or not we are 
equal to the task. This is another reason 
for giving serious attention to the Instruc- 
tional Development principles referred to 
frequently in this book. The I.D. training 
program was specifically designed to assist 
teachers, administrators, and other edu- 
cators in doing effective educational plan- 
ning and putting it into operation. 


FOLLOW-UP ACTIVITIES As stressed re- 
peatedly in our discussions of learning 
with media, no learning situation is com- 
plete without ample provision for follow- 
up activities that will permit the pupils to 
reinforce their learning through self-evalu- 
ation, demonstrations of the concepts 
learned, and application of the learning 
in new situations. Such follow-up activi- 
ties permit the teacher to evaluate both 
pupil learning and the relative effective- 
ness of the media and methods used. 


Effective selection and use of still-projection materials 
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Thus, after the filmstrip, slides, or 
other  still-projection presentation has 
been given in full, the teacher may wish to 
give a brief written or oral test on the ma- 
terial covered. Wherever possible, how- 
ever, the teacher should call for a practical 
demonstration of the concepts learned. 
Suppose that a filmstrip on how to read a 
micrometer was shown. The real test of 
pupil learning in this case is how well each 
pupil can handle and actually read a real 
micrometer. From such evaluative activi- 
ties, the teacher may judge the pupils’ 
weak areas and those points that thus need 
to be reviewed or taught again, individual 
pupil difficulties, and, particularly, pupil 
interest in further learning. The teacher 
may also judge from the results of the 
evaluation whether the particular still-pro- 
jection medium, or the teacher’s presenta- 
tion of it, has efficiently accomplished its 
purpose. If the class generally seems to 
exhibit less understanding than hoped for 
—if a fairly sizable number of pupils seem 
to be having some difficulty—the teacher 
should review in his own mind the ade- 
quacy of the materials he chose and the 
methods he used in presenting them. Per- 
haps the teacher failed to prepare the pu- 
pils sufficiently for the learning experi- 
ence or failed to elicit their interest in the 
experience. 

Aside from evaluation, the follow-up 
period provides the students with avenues 
for applying their new learning in areas 
and ways of their own choice that interest 
them. When pupils choose their own ways 
to use new knowledge, the new learning is 
much more likely to become permanent. 

The learner normally proceeds from 
concrete observation to an initial under- 
standing of ideas, to application of these 
ideas in new situations, to generalizations 
drawn from a number of such applications, 
and finally to assimilation of these gen- 
eralizations as a part of his permanent 
store of knowledge. Thus the viewing or 
reading of materials is only a small part 


FIGURE 10.28 
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Individual inquiry or individualized self- 
instruction is frequently carried on in study 
carrels equipped with a variety of equipment 

and materials. This student at Carroll College is 
pursuing a systematic self-instruction sequence 
as part of a programed course in geography. 


of this process. A variety of further ac- 
tivities should develop from the new learn- 
ing gained. Class discussions can lead to 
the initiating of projects that truly in- 
terest the pupils and that will enable them 
to acquire greater depth of understanding. 
Some students may wish to work on small- 
group projects, others to pursue projects 
individually on topics of particular inter- 
est to them (see Figure 10.28), 


As the students report on the progress 
or completion of their respective projects, 
they have an opportunity to make com- 
parisons with similar experiences they have 
had. Out of such comparisons, some ven- 
eralized conclusions may come. When these 
generalizations provide the basis for fur- 
ther related learning, we say that the 
learner has assimilated his knowledge. 


Still-projection equipment and screens 


T HE operation and use of still-projec- 
tion equipment are discussed in some 
detail in the Student Production Guide. 
There are a few general aspects of still 
projection, however, that all teachers 
should be familiar with, including the vari- 
ous types of equipment and some of their 
advantages and limitations for particular 
uses in schools. 


Filmstrip and 2 x 2 slide projectors 

A filmstrip projector is essentially a simple 
mechanism (see Fieure 10.29). It con- 
sists primarily of a lamp, a reflector, a 
series of lenses, and a smooth channel for 
the film. Near the base of this channel is 
a knob that is turned by hand to pull the 
filmstrip through the projector. The knob 
turns a sprocket wheel whose teeth fit into 
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FIGURE 10.29 


These are three of the many models of filmstrip 
projectors that are available, some of which also 
accommodate 2 x 2 slides. (a) Viewlex; 

(b) Standard (c) Graflex. 


sprocket holes on the filmstrip. The pro- 
Jector is easy to set up and operate, inex- 
pensive, and light in weight—all points of 
practical importance. A filmstrip viewer 
is similar except for its self-contained 
screen (see Figure 10.30). 

A slide projector is also a simple 
mechanism, incorporating essentially the 
same elements as a filmstrip projector, ex- 
cept that individual slides are used. Some 
filmstrip projectors can also be used for 
slides by inserting a slide carriage. Most 
2 X 2 slide projectors today, however, use 
drums or cartridges in which a large num- 
ber of slides can be loaded in advance. 
Both types of projectors usually can be 
operated and even focused by remote con- 
trols. Thus an operator is unnecessary, 
since the teacher can change slides or re- 
verse them at will from the front of the 
room. The particular convenience and 
flexibility of drum-type slide projectors 
has led to almost universal use of this 
type (see Figure 10.31). Such projectors 
normally also include an automatic change 
device that changes slides at predetermined 
intervals. This makes them particularly 
useful for display purposes of various 
kinds. It is also quite possible and feas- 
ible to hook up a tape recorder to such a 
projector and record the narration to fit 
automatically changed slides. As men- 
tioned earlier, an inaudible pulse can hke- 
wise be recorded on the tape which changes 
the slides at varying appropriate intervals. 
There are many sound-slide and sound- 
filmstrip projectors, which are currently 
available, that facilitate such automated 
presentations. 


THREADING Most filmstrip projectors 
are threaded by inserting the film into the 
film channel from above and pushing it 
down to engage the sprocket teeth. This 
method has the advantage of insuring cor- 
rect alignment in the film channel and 
proper engagement with the sprocket teeth. 


FIGURE 10.30 


These are three of the many filmstrip viewers 
that are available. (a) Viewlex with cassette 
sound tape; (b) Standard; (c) Graflex. 


Ease of threading is important because 
the sprocket holes on filmstrips are easily 
damaged. Since sprocket-hole damage or- 
dinarily oceurs on the leader strip while 
the projector is being threaded, however, it 
can usually be detected before the picture 
section itself is damaged. Rubberized pres- 
sure rollers and self-threading cartridge 
arrangements are also available; these 
provide a solution to the problem of film- 
strip damage. With any type of filmstrip 
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projector, reasonable care in its use will 
hold such damage to a minimum. In any 
case, new models of filmstrip projectors are 
making the threading operation easier and 
more foolproof. 


Overhead projectors 

The overhead projector transmits a strong 
beam of light through a transparency and 
onto a screen behind the instructor, who 
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is at the front of the room facing his class 
(see Figures 10.18 and 10.14). In most 
overhead projectors, the light is reflected 
through a large plastic lens (Fresnel lens), 
which directs the light through the trans- 
parency into a second reflector above and 
on out to the screen (see Figure 10.32). The 
light is sufficiently brilliant so that little 
room darkening is required. (One light- 
weight portable overhead projector pro- 
vides the light source in the head, directs 
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FIGURE 10.31 
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Drum-type 2 X 2 slide projectors are more widely 
used than any other types because they can 
accommodate large numbers of slides, usually 
have remote control and focus, and are highly 
reliable. Shown here are: (a) Kodak Carousel; 

(b) Sawyer’s Rotomatic; (c) Spindler & Sauppé 
Selectroslide 900 with a flexible magazine and 
interlocking trays, loaded with 200 slides and 

(d) loaded with 500 slides. 


it downward to a reflector in the base, and 
then back through the transparency to a 
reflector in the aa and on out to the 
sereen. The principle is the same as that 
described, though the mechanies are dif- 
ferent. ) 

The operation of the overhead projec- 
tor is very simple; little more is involved 
than placing the transparency on the pro- 
jector Stage. The material is focused by 
raising or lowering the upper reflector 
unit by turning a knob. The projection 
area 1S usually 10 x 10 inches in the nu- 
merous models available. Most overhead 
projectors contain a 100-foot strip of clear 
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plastie which passes over the projector 
stage between two rollers located inside 
the projector. The instructor can write on 
the clear plastic as he would on the chalk- 
board, or he ean prepare panels ahead of 
time and roll them into position by turn- 
ing a small erank. Diagrams, lesson assign- 
Heat tests, and similar material can ee 
fectively be presented in this way with a 
minimum of time and effort. 

One useful accessory for the over- 
head projector has already been mentioned 
in connection with slides, ‘but it can also be 
used with transparencies. This provides 
for the use of polarized light to create an 
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effect of animation on projected transpar- 
encies. It involves a motor-driven polar- 
ized disk beneath the projector head and 
polarized strips on the transparencies 
themselves. The disk revolves, causing the 
light and color patterns to change rapidly, 
giving the effect of animation. This device 
is useful for providing animated diagrams, 
graphs, lettering, or other display ma- 
terial. 

Another device which can be attached 
to some overhead projectors, and to some 
2 X 2 slide projectors, is the tachistoscope. 
This attachment enables the instructor to 
flash scenes onto the viewing screen at 


speeds up to 1/100 of a second. The uses 
of tachistoscopie techniques for improv- 
ing reading speed and other recognition 
skills have already been discussed in this 
chapter. 


Opaque projectors 

Opaque materials are projected by means 
of reflected light. A strong light from the 
projector lamp is thrown onto a book page 
or other opaque material and is reflected 
by a tilted mirror through a lens onto a 
screen (see Figure 10.383). Although the 
screen image is less brillant than in the 
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FIGURE 10.32 


(a) This diagram shows how an overhead pro- 
jector works. Two typical overhead projectors 
are also shown: (b) Beseler; (c) American 
Optical. 


case of a slide or transparency, highly sat- 
isfactory images can be obtained if the 
room is reasonably well darkened. Further, 
the lighting efficiency of the newer pro- 
jectors has been improved to the point 
where effective projection is possible even 
in moderately darkened rooms. These im- 
proved projectors have a 1000-watt lamp, 
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Lens 


Transpar 
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Lamp —— 
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an opening large enough to accommodate 
8 xX 10-inch materials, and an efficient 
cooling system. Down-draft ventilation 
holds loose or unmounted material in place 
without fluttering or loss of foeus. A loose 
postage stamp, for example, can be pro- 
jected without difficulty with this type of 
projector. When projecting a page in a 
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book, a piece of heat-resistant glass holds 
the page flat so that all parts of it can be 
focused sharply. 


Projection screens 

In all types of projection, the screen is an 
important element in the effectiveness of 
the results obtained. As a teacher you 


need not be an expert to know enough to 
select among several screens available the 
one that will do the best job for you. There 
are two major considerations: size of 
sereen and type of screen. 


SIZE OF SCREEN The most useful and 
versatile screens for classroom use are 
square rather than rectangular. For most 
purposes in the usual classroom the screen 
should be at least 60 x 60 inches; in larger 
classrooms a minimum of 70 X 70 inches 
should be used. The square shape is neces- 
sary to accommodate vertical slides, trans- 
parencies, or opaque projected materials 
without cutting down the size of the image; 
it is readily adaptable, as well, for motion 
picture projection. 


TYPE OF SCREEN There are,  essen- 
tially, four types of projection screens. The 
first two are the most common: (1) beaded 
screens and (2) matte-surfaced screens. 
(3) Lenticular screens are especially de- 
signed for color projection. A subtype is 
a similar screen, the Ektalite screen. (4) 
Rear-projection screens, which are trans- 
lucent, are used for a variety of specialized 
applications. We limit our discussion here 
to the first two types, those commonly 
found in schools. The other types are de- 
seribed, and additional information on 
sereens is provided in the Student Produc- 
tion Guide. 


Beaded screens Beaded screens are the 
type most often found in classrooms. Such 
screens provide a very good image on a 
line directly between the projector and 
screen and to an angle of approximately 
30 degrees on either side. (A new type of 
chemical coating on some beaded screens 
may help improve the quality of the im- 
age and increase the viewing angle.) Be- 
yond that point, the brilliance of the 
image drops off rapidly; thus beaded 
screens are best used in long, narrow 
rooms. 
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FIGURE 10.33 


(a) This diagram shows how an opaque projector 
works. Two good 1000-watt projectors are also 


shown: (b) Beseler; (c) Projection Optics. 


(d) This picture vividly illustrates a unique value 
of opaque projection—immediate projection of 


student work in its original form. 
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FIGURE 10.34 


For group showings, the best screen position 
may well be in the front corner of the room next 
to the windows at an angle so as to minimize 
unwanted light on the screen surface. Another 
hint: for best sound results locate the speaker 
at ear level or above—never on the floor! 


or above) 


Matte, or flat-surfaced, screens Matte 
sereens, on the other hand, provide less 
initial brilliance, but.diffuse the available 
light more evenly than beaded screens and 
over a wider area. Thus, in rooms that are 
square or as wide as or wider than they are 
deep, matte screens are the more satisfac- 
tory type for all-purpose use. 

Research and development on all types 
of screens may be expected to continue 
producing improvements as time goes on. 
For the present, however, as we have said, 
the average classroom teacher needs to be 
concerned primarily with beaded or matte 
screens and their placement for normal 
classroom use. 

Screen placement is a variable the 
teacher can control. Instead of automati- 
cally placing a screen in the center of the 
front wall—theater style—a teacher should 


Summary 


One of the definite advantages of still pro- 
jection is that it makes possible individual 
or group examination of projected still 
pictures and other illustrative materials 
for whatever length of time is necessary. 
Other advantages include the wide variety 
of means by which still projection can be 
accomplished, the ready availability and 
low cost of materials for still projection 


try for screen positions that. reduce the 
surrounding light on the screen’s surface 
to a minimum; obviously, such positions 
provide the brightest and most visible pro- 
jected image. Normally, the best position 
is in the front corner of the room with the, 
screen surface angled away from such light 
as may be getting in around blinds or 
shades (see Figure 10.34). Often this cor- 
ner position also provides a better view- 
ing angle for most of the students. The 
main thing to remember is that direct light 
on the screen surface, whether a front- or 
rear-projection surface, drastically cuts 
down the brilliance of the projected image. 
Knowing this, you should be in a position 
to place the screens in your classroom so 
as to achieve optimum viewing for your 
students. 


in most instances, and the convenience and 
ease of operation of most. still-projection 
equipment. 

There are various types of still pro- 
jection, including 2 x 2 and other sized 
slides, filmstrips, transparencies, opaque 
projection, microprojection—the — projec- 
tion of microscope slides—and microfilm 
and microfiche. In addition to the general 
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advantages indicated, each of these types 
of still projection has its own unique ad- 
vantages and applications—that command 
its use for particular purposes; and, of 
course, each has certain limitations as well 
that must be considered in selecting them 
for use. 

Two kinds of considerations are im- 
portant in getting effective results with 
still projection. First, as with other kinds 
of instructional media, the effectiveness of 
still-projection applications depends to a 
large extent on how they are carried out. 
In general, the principles of all good teach- 
ing and learning apply:thoroughness and 
quality of initial planning; preview and 
selection of the most appropriate materials ; 
class preparation, including motivating pu- 
pils and telling them what. to look for; 
good projection conditions; follow-up ac- 


Further learner response projects 
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As a committee or individual project, have 
units of work in a given subject and grade 
area analyzed as to— 

a Where still-projection materials could 


2 


Survey the still-projection equipment and 
facilities of your school and prepare a 
report for your principal or superin- 
tendent that includes— 

a Present status 
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tivities, including testing, application, and 
reteaching as needed. Effective methods 
are flexible rather than rigid and are 
adapted both to the requirements of the 
learning situation and the needs of indi- 
vidual learners. 

It is important also for the teacher to 
know something about still projectors so 
as to facilitate the selection of the most 
suitable types for situations in which they 
are to be used and to feel confidence in 
their use. In addition, the teacher should 
be generally familiar with the proper types 
and sizes of sereens to use for various 
situations and where to place them so as 
to get the best possible image. Knowledge 
of this kind is essential for achieving the 
best physical results that available still- 
projection equipment can provide. 


make significant contributions to 
learning. 

b What specific materials could do 
the job. 


b Recommended additions and changes 
for next year. 

c Recommended changes and additions 
for the neat five years. 

Draw up supporting statements for your 

recommendations. 


3 


As a building director of audiovisual 
instruction, you have been concerned for 
several years about the tendency of most 
of your teachers to use motion picture 
films rather than available still-projection 
materials, regardless of the superiority 

of the latter in many teaching situations. 


You get permission from your principal 

to calla faculty meeting for the purpose 

of ““educating’’ your teachers in the 
potentialities of one or two types of still 
projection. Prepare a demonstration for 
your instructional technology class showing 
how you might do this. 


4 


Divide the class into committees and have 
each one prepare a demonstration showing 
interesting applications of one of the 
following: 

a Opaque projection 

b Filmstrips 
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2X 2 slides 

Microfiche 
Microprojection 
Overhead transparencies 
A stereoviewer 


RQ as QAO 


5 


In order to give class members information 
about various types of still-projection 
equipment, ask an interested group to 
write for literature in sufficient quantities 
so that each member will have individual 
copves. If feasible, arrange with your 
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Children Learn from Filmstrips, 16mm film, 
b/w and color, 16min. McGraw-Hill Films, 
1963. 

The Filmstrip Projector, 35mm filmstrip, color, 
41 frames. National Film Board of Canada, 
1962. 

Handmade Materials for Projection, 16mm film, 
b/w and color, 20 min. Indiana University, 
1965. 

Learning from Projected Slides, 16mm film, 
b/w, 30 min. Bureau of Audiovisual In- 
struction, Board of Education of the City 
of New York, 1964. 

Opaque Projector, 35mm filmstrip, color, 46 
frames. Ohio State University, Teaching 
Aids Lab, 1957. 

Opaque Projector: Its Purpose and Use, 16mm 
film, b/w, 6 min. University of Iowa, 1958. 

Overhead Projector, 16mm film, b/w, 16 min. 
Iowa State University of Science and Tech- 
nology, 1953. 

Overhead Projector, 16mm film, b/w, 27 min. 
3M Company, 1967. 

Photography: Close-up and Copying with 35mm 
Cameras, 35mm filmstrip/record, color, 55 
frames. BFA Educational Enterprises, 
1965. 

Projecting Ideas on the Overhead Projector, 
16mm film, color, 17 min. University of 
Towa, 1960. 

Projecting Ideas II: Diazo Transparency Pro- 


Source references 


See source lists in the Appendix; particu- 
larly relevant sections are: Filmstrips; Free 
and Inexpensive Materials; Furniture and Fa- 
cilities; Microfilm and Microfiche; Photographic 
Equipment; Projectors; Reproduction Ma- 
chines; Screens; Slides; Transparencies. 

See Student Production Guide, Chapter 2, 
“Equipment Operation,’ Projection Systems 


Source references 
445 


WILSON, W. FREDERIC. “Now Everyone Can Make 
a 3-D Hologram.” Popular Photography, 
November 1970, pp. 82-84. 


duction, 16mm film, color, 11 min. Univer- 
sity of Iowa, 1964. 

Projecting Ideas IIT: Direct Transparency 
Production, 16mm film, color, 5 min. Uni- 
versity of Iowa, 1966. 

Slide Preparation and Presentation, trans- 
parencies, b/w. 3M Company, 1965. 

Still Projectors, 8mm film cartridges. Chandler 
Publishing Company, 1965. Series includes: 
2X 2 Inch Slide Projectors, 3 min. 33 see. 
35mm Filmstrip Projector, 3 min. 10 sec. 
Opaque Projector, 2 min. 55 see. 

Overhead Projector, 3 min. 33 see. 

Teaching with a Filmstrip, 35mm filmstrip, b/w, 
50 frames. Society for Visual Education, 
Ine., 1953. 

Transparency-Making, 8mm film cartridges, 
color. Chandler Publishing Company, 1965. 
Series includes following transparencies : 
Adding Color, 3 min. 45 sec. 

Diazo Process, 3 min. 45 see. 

Handmake Method, 3 min. 5 see. 

Heat Process, 2 min. 15 see. 

Making Overlays, 3 min. 45 see. 

Mounting and Masking, 3 min. 15 see. 
Picture Transfer 1,3 min. 10 see. 

Picture Transfer 2,3 min. 30 see. 

Principle of Diazo Process, 4 min. 40 see. 
Spirit Duplicator, 3 min. 

Using the Overhead Projector, 35mm filmstrip, 
color, 43 frames. Educational Media, 1968. 


and Techniques, Opaque, Overhead, Slide and 
Filmstrip Projector sections; and Chapter 4, 
“Producing Photo and Sound Materials for 
Instruction,” Transparencies: Design and Use; 
Thermo Transparency, Diazo Transparency, 
Picture Lift Transparency, Photographie Slide 
and Filmstrip Production sections. 


Motion picture — — 
flmlearnng — oe 


Te identity the cavers communication nigeanende 

istics which make motion picture films _ 
teresting, efficient, and unique as learning — 
: experiences. 


To identity the cle: sources of alien pice : 
film learning experiences readily available to _ 

meet your learners’ needs with respect to their | 

_ages, interests, and subject goals. 


: To identity a soy - your own newniclional oa 
_ goals the pupil and teacher responsibilities to be ae 
: ae when Pie a avey 16mm or 8mm 


To identify ihre teaching strategies through 
which effective learner involvement and — 
responses may be reasonably assured as learners _ 
pursue 16mm or super 8mm film learning 
experiences. 


To identify the optimum physical sliuation within 

which to carry on film learning. To evaluate 

your teaching-learning environment with respect 

to your and learners’ access to needed film 
equipment and learning materials. __ 


request from yo fees ¢ 
_ Describe what 


_ To identify and recommend or use those 
aspects of student-made super 8mm film pro-. 
ductions that hold promise for achieving 
desirable learner involvement and response in 
_ your area of instructional responsibility. 


NE of man’s persistent quests— 
to record in lifelike exactness 
everything in his world that 
moves—was first_attained by.Thomas._A. 
Edison in 1894. His invention of the motion. 


Today, motion picture films and their 
related sound images are used to document 
everything, everywhere—around the world 
and in space. Such films, supported by 
sound tracks that play back environmental 
sounds or carry the word of man in any 
language, are remarkably effective means 
of communication for their viewers-listen- 
ers. Motion pictures are universally used 
for both education and entertainment. Their 
impact has been heightened in recent years 
as they have come to occupy an increas- 
ingly important place in television com- 
munication and thus hold the attention of 
added millions. Televised motion picture 
reports are flung instantaneously to the 
outposts of the world over networks of 
communication satellites (see Figure 12.1, 
page 506). 

Motion picture films play a part in 
many other aspects of modern life. For ex- 
ample, the United States Department of 
Agriculture uses films to describe innova- 
tions in agriculture to millions of farmers. 
Sound films are given to county agents 
across the country so that they can show 
farmers the latest methods for improving 
crop yields, preventing erosion, and _ so 
forth. To cite another type of use, service 
and manufacturing industries make motion 
picture reports that describe their methods, 


achievements, and progress, not only for 
their stockholders, but also for interested 
citizens and students in many countries. 

Today the governments of the world 
produce countless motion picture films for 
many purposes—to report their progress, 
services, problems, and attempted solutions 
to problems to the public everywhere (see 
Figure 11.1). The American armed forces 
discovered during World War II how effec- 
tive films can be, and they have used them 
extensively ever since in training service- 
men and in reporting military events to the 
public. 

As motion picture films have come into 
use for almost innumerable purposes and 
in almost innumerable ways over the years, 
they have brought about a revolution in 
classroom learning procedures. As a result 
of the acceptance of the motion picture film 
as a reliable teaching and learning tech- 
nique in education, there are now more 
than 500 producers of educational film ma- 
terials.t More than 1,000 new 16mm films 
and still more 8mm films are produced for 
educational purposes each year. Among all 
the film producers are a number of success- 
ful pioneers that are still ably producing 
consistently reliable and validated learning 
materials; some of these are Encyclopaedia 
Britannica Educational Corporation, Coro- 
net, McGraw-Hill Film Division, Universal 
Education and Visual Arts, Academy, In- 
ternational Film Bureau, Films Incorpo- 
rated, Churchill Films. 

The worth of motion picture learning 
is today so widely accepted that films no 
longer are thought of as supplements to in- 


1 Bertha Landers, Film Reviews 1972 Source Di- 
rectory, Landers Associates. 
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FIGURE 11.1 


The governments of the world make extensive 
use of 16mm sound motion pictures. (a) This still 
is from an Atomic Energy Commission film, 
Project Warm Coat, which describes efforts to 
move sea otters from an ocean area with a 
depleted food supply to an area with a rich 
supply. (b) In another film, Project Salt Vault, the 
AEC displays a special transporter designed to 
carry radioactive wastes to mined-out under- 
ground storage areas. (c) Wheeler Dam, a 
Tennessee Valley Authority film, shows this huge 
dam functioning in power production, flood 
control, and navigation. (d) Electronics Industry 
of Japan; distributed by the Consulate General 
of Japan, shows the transistor assembly- 
inspection lines at a Sony plant. 
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struction, but, rather, as primary and 
highly effective sources. Furthermore, the 
production of original motion picture films 
by students themselves has recently come 
to be a rapidly expanding creative activity. 
The photography, editing, and narrating of 
such films are now accepted as integral 
parts of language arts programs. (Such 
activities are supported by most of the 
primary learning tenets described in 
Chapter 2 and the visual literacy experi- 
ences described in Chapter 3.) 

Sound motion picture communication 
enables teachers to fulfill better their de- 
manding roles. For example, by means of 
carefully selected and wisely used motion 
pictures, the social studies teacher can 
provide his students with learning op- 


A brief history of motion picture films 


A MOTION picture film is simply a long 
strip of film that consists of a sequence 
a frame. Nothing moves on ion _pic- 
ture film except the film itself as it runs 
through the projector. (The mechanics of 
this process are explained in the Student 
Production Guide that accompanies this 
book.) 

As is the case with many seemingly 
simple devices or processes, the thought 
that led to the invention of the motion pic- 
ture film was far from simple. Edison 
understood that any image that is compre- 
hended by the human eye persists as a 
mental impression for a small fraction of 
a second even after the source—the actual 
light—has been remoyed or has disappeared. 
What he invented on the basis of this 
knowledge was a mechanical device for 
taking a succession of pictures very rapidly 
(16 per second) and another for projecting 
these same images on a screen at the same 
rate of speed. The human eye and mind do 
the rest. As 16 separate images or frames 
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portunities that help them understand the 
farthest reaches of earth and space. The 
science teacher can provide visual ex- 
planations to help students understand the 
nature of natural phenomena. The history 
teacher, by using films that reenact im- 
portant historic episodes, can bring to his 
pupils virtually firsthand experiences as 
witnesses to events of the past. The foreign 
language teacher can use motion pictures 
advantageously to create visual meaning 
and to encourage language use in interpret- 
ing visualized concepts. The language arts 
teacher may use motion picture communica- 
tion to help his students to express their 
understandings and interpretations by en- 
couraging them to write, film, edit, and 
produce their own original films. 


flash in sequence onto the screen each 
second, the eye is unable to keep pace, but 


instead sees a flow of images ; because each 


image persists into the next, the eye and 
mind receive an impression of continuous. 
motion. 

_Among the first films that Edison pro- 
duced were The House Fly and The Frog. 
These were on film 35 millimeters wide and 
were, of course, silent. They moved through 
a primitive projector at 16 frames per 
second, Crude and short though these first 
films were, they quickly caught the imagi- 
nation of educators who saw them. Thus 
was born the idea of films for education. 

In the early 1920s came a dual de- 
velopment that brought the use of films in 
education to the point of practical reality. 
The old 35mm cameras and projectors were 
rather cumbersome; also, the film they used 
was explosive. George Eastman evolved a 
nonexplosive ‘‘safety’’ film, and he decided 
to market it in a smaller size that would 
make possible the use of smaller and simpler 
cameras and projectors. He chose 16mm as 


the size so that the unsafe flammable 35mm 
film of the time could not be sliced in two 
and used. At the same time he also designed 
and developed the 16mm silent projector 
which was necessary for the new size of 
film. This 16mm size became the standard 
for large-group educational use, supple- 
mented later by the 8mm size, which is now 
widely used for small-group and individual 
educational applications. (The 35mm size 
has continued to be the standard for 
theatrical feature motion pictures; in addi- 
tion, many feature films are now made with 
70mm film. ) 

Soon afterwards, in 1922, Yale Uni- 
versity began to produce The Chronicles of 
America Photoplays, a series of 15 16mm 
silent motion picture films with explana- 
tory titles and accompanying historical 
publications. A board of editors which in- 
eluded historians and teachers supervised 
every step in the writing of the scripts and 
the production of each film. Great care was 
taken to re-create costumes and properties 
accurately, and historic sites were actually 
rebuilt. Everything was done to recapture 
realistically and correctly the essence of the 
15 historical episodes presented by this 
series. 

The release of these films, beginning 
in 1924, led to the undertaking of the first 
carefully controlled research which at- 
tempted to answer the question, ‘‘Is the 
motion picture film a serious and worth- 
while means of contributing to classroom 
learning experiences?’’ The results of this 
research established that the use of The 
Chronicles of America Photoplays series in- 
creased pupils’ knowledge of places, per- 
sonages, and events from 19 to 35 percent. 
More important, the films stimulated 40 
percent more free reading by pupils who 
had seen and studied them. 


2D. C. Knowlton and J. W. Tilton, Motion Pic- 
tures in History Teaching, Yale University Press, 
1929. 
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Shortly after the completion of this 
study, the National Education Association 
and the Hastman Kodak Company co- 
operatively produced the materials for a 
second research experiment. Several 16mm 
silent films in science and the social studies 
were tried out in classroom situations, with 
the result that more than 60 percent of the 
pupils who saw and studied the films 
achieved a level of proficiency attained by 
only 50 percent of the pupils who did not 
see the films. Once again it was established 
that there was greater interest in volun- 
tary reading among the film-using pupils.® 

These early experiments heightened 
the interest of educators everywhere. The 
addition of sound to the motion picture 
film during 1929 and 1930 brought in the 
era of the educational sound motion pie- 
ture film. Since that time the production, 
of educational sound films has advanced 
steadily in both quality and quantity. 

Today the most recent innovation in 
motion pictures plays a part in education 
that is almost more important than the part 
played by 16mm films. This newer develop- 
ment is 8mm film, which is available not 
only in the familiar open-reel form, but 
also as continuous film loops in cartridges. 
These films usually are silent, but an in- 
creasing number now carry sound tracks. 
The 8mm film is, of course, half the width 
of 16mm film, but because two 8mm frames 
fit into the leneth of film taken by one 
16mm frame, the result is, in effect, four 
8mm frames in the space of one entire 
16mm frame. In other words, an 8mm 
frame is about one quarter the size of a 
16mm frame. Accordingly, 8mm film usu- 
ally is projected onto a smaller sereen or 
onto a rear-view sereen to produce a highly 
visual and well-defined image. 

Super 8 film, introduced by Eastman 
Kodak in 1966, produces better motion 


3 Ben D. Wood and Frank N, Freeman, Motion 
Pictures in the Classroom, Houghton Mifflin, 1929. 


pictures by using a considerably larger 


percentage of the film area for each frame 
than standard 8mm. Super 8 films have 
rapidly overtaken standard 8mm for edu- 
cational uses; in fact, this size is now the 
predominant one in use in schools. Be- 

eause of the difference in frame size and 
other differences, only super 8 cameras and 
projectors can be used with this film—much 
simplified equipment is now available (see 
Figure 11.2). The use of super 8 is now so 


FIGURE 11.2 
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general that when the term ‘‘8mm’’ is used 
in this chapter it can usually be assumed 
to mean super 8. 

Most 8mm silent films are 3 to 4 


minutes, long, mounted in_ mtinuous-loo op. 
Soba a 

éartridges “whieh may be pushed into the 
projector, “shown, and removed for. " reuse or 
storage with, oreat. simplicity. Sound 8mm 
films are becoming increasingly available in 
lengths of 10 to 20 minutes, either in stand- 


ard reels for manual or automatic thread- 


Various types of simplified and miniaturized 8mm 
projection equipment are now available to 
schools. All this equipment features automatic 
film-loading or film-threading. Therefore, in 
today’s schools, children from 4 years of age and 
up easily learn to operate these projectors and 
see the surprising, interesting, and gripping 
results—the world as it actually exists brought 
to them when they want. Are such facilities 
available to your pupils as they carry on their 
questing and discovering activities? (a) A child 
is about to insert one of the cartridge film loops 
on the table into a super 8 silent projector, 
which she is moving into position. When the 
cartridge is inserted, the projector instantly 
starts, showing the film on the rear-projection 
screen at right. (b) This super 8 silent open-reel 
projector automatically threads the film onto the 
take-up reel. 


ing or in larger continuous-loop cartridges. 
In most cases, the sound is carried by a 
thin strip of magnetic material on the 
surface of the film. 

The production record of 8mm silent 
and sound teaching films is the clearest 
indication of the status of this size. More 
than 100 film producers throughout the 
world, most of them long experienced in 
the production of 16mm silent and sound 
films, are now engaged in producing silent 
8mm film cartridges on various subjects, 
most of them 3 to 4 minutes long. A com- 
posite listing of available 8mm films in- 
cludes more than 8,000 titles.4 

The subject of 8mm films parallel 
closely those available in 16mm film. Silent 
film cartridges, or single-concept films, are 
available in physical education, ocean- 
ography, vocational arts, the social studies, 
and many other subjects. Entire series of 
8mm sound films are available for teaching 
4 Silent Film Loop Source Directory, 6th ed., 1970- 


71, University of Southern California, Technicolor 
Corporation. 


The nature of film communication 


HE most accurate way that man has yet 

devised to record his environment is the 
sound motion picture film recording tech- 
nique. The result is a living document of 
what the camera sees, what the sound 
recording mechanism hears, and what man 
later, through his editorial techniques, ac- 
complishes as he coordinates motion pic- 
tures with sounds and words to produce a 
living record of the people and places and 
things of this earth and space environment. 

The products of this process are count- 
less effective films that allow pupils to re- 
spond to learning experiences they see and 
hear revealed in highly interesting and 
understandable form. In making such films, 
four important basic techniques are used: 
(1) direct photography ; (2) changed-speed 
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foreign languages. Since most 8mm _ films 
are silent, eliminating the need for costly 
dubbing of sound-track translations, there 
is a free interchange of these films though- 
out the world. Consequently, the 8mm 
silent film is a dramatic force in bringing 
large amounts of American ‘‘know-how’’ to 
A. schools of the rest of the world. Inter- 
national developments in the audiovisual 
field are being pushed forward rapidly for 
this reason. Also, foreign producers in 
Europe, Africa, South America, Asia, and 
even Iceland are now producing 8mm eart- 
ridge films for their own use and for export. 
In the short space of the last 10 years, 
the production of 8mm instructional con- 
cept loop films has overshadowed the pro- 
duction of the traditional 16mm film. This 
development, together with the fact that the 
initiative for film communications is being. 
placed in the hands of students (as will be 
described later), makes motion picture 
learning one of the most exciting and 
understandable pupil-teacher learning ex- 
periences available in today’s society. 


photography; (3) photomier rography ;_ (4). 
animation. After describing these briefly, 
we discuss each in detail, Sul then some 
other special techniques, 

Direct photography i is used, for ex- 
ample, in filming historical episodes. When. 
they are part of "auRTene history, they often 
are shot _and_recorded_as they actually 
happen. Obviously, historical episodes that 
oecurred before the twentieth century are 
reenacted. Various natural processes are so 
slow or so rapid as to be incomprehensible, 
but changed-speed photography ean over- 
come such obstacles. For example, we 
erowth of a plant_can be —‘speeded_up,’ 


and the flight of a_hw oebird ean be 
“slowed econ _down.’’ Through the use of 


photomicrograph ry, things that are too small 


for the naked eye to see can be filmed 
through microscopic | techniques | and thus 
enlarged when projected on a_ screen. 
Things that are staggeringly large in actu- 
ality or hypothetical o or eometical or very 
complex can be visualized by means of ani- 


mation using diagrams, models, or mock- 


ups, so that ex olan ations _ can_ be seen in 


moving form. 

Motion picture photographie — tech- 
niques enable the human eye and mind to 
witness visual and sound explanations 
which, as they actually exist, are beyond 
the limits of normal human sensory capaci- 
ties. 


Direct photography 

Direct or documentary photography refers 
to the technique of setting up the camera, 
opening up the lens, and recording on fm 
what occurs before it. Thus a ccageament 
of an experience, a process, or event is 
secured for later viewing and study. The 
importance of direct photography is evi- 
dent when it captures events which occur 
at a political convention, at the bottom of 
the gorge of the Grand Canyon, as a space 
satellite approaches the landing area of the 
moon, or during the life cycles of plants or 
animals in their natural habitats. 

Direct photography is used effectively 
to ‘‘replay history.’’ Castles are restored 
or duplicated; museums supply authentic 
costumes, utensils, and other paraphernalia 
required for authentic reenactments of his- 
torical episodes. When, in addition, histori- 
cally accurate patterns of speech and pro- 
nunciation are used by those who speak in 
the sound track, a close approximation of 
actual historical events is produced for use 
in social studies and history classrooms. 

Through such films as Let’s Look at 
Castles,> Westward Movement—The Gold 


516mm film, sound, color, 20 min., International 
Film Bureau. 
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Rush,® Kentucky Pioneers,’ and Black Men 
or Iron Horses, useful historical episodes 
can be presented for study. Such films are 
possible when historians, teachers, and mo- 
tion picture producers work together. Thus 
one may observe the lives and accomplish- 
ments of great men of history, for example, 
Horace Mann, Thomas Jefferson, John 
Marshall, Abraham Lincoln, George Wash- 
ington, and many others. Direct photog- 
raphy lets the student witness the life and 
times of man of the past and man of the 
present (see Figure 11.3). 

The production of contemporary social 
studies films is an international pursuit. In 
Germany, the Institut fiir Film und Bild 
(Institute for Films and Pictures), which 
receives government financial support to 
carry on curriculum research and film pro- 
duction, produces from three to five sound 
motion picture films per month. These films 
are interesting and understandable picture 
sequences in ‘themselves. more important, 
they report on economic and political prob- 
lems and current social progress. Examples 
are Tokyo Industrial Worker, New Life for 
a Spanish Farmer, Miners of Bolivia, 
Bedouins of Arabia, and River Journey on 
the Upper Nile,® which show how man seeks 
to improve his life through constructive ac- 
tivity. (Sound tracks in several languages, 
including English, are prepared and _ re- 
corded fe these films at the time of produc- 
tion. When prints are made of a film for a 
particular market, the sound track in the 
appropriate language is put onto them. The 
U.S. Department of State and many other 
organizations and agencies produce films 


616mm film, b/w, 23 min., Encyclopaedia Britan- 
nica Films. 


716mm film, color, 26 min., 2d ed., Encyclopaedia 
Britannica Films. 


816mm film, sound, color, 18 min., New York 
Times and Arnold Press. 


® Bach: 16mm film, sound, color, 18 min., Institut 
fiir Film und Bild (U.S. distributor: Films 
Incorporated). 


FIGURE 11.3 


Direct photography brings man in his world into 
the classroom, man of the past and man of the 
present. (a) First Year in the New World recon- 
structs the past. (b) Bedouins of Arabia shows 
how ancient ways of life still exist in a techno- 
logical world. (c) The Dolphin Hunters takes the 
viewer to the South Sea Islands. 
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that are available in a choice of language 
sound tracks. ) 

The direct photography of natural 
phenomena makes an outstanding contri- 
bution to the field of nature study and 
biological science (see Figure 11.4). Direct 
photography and high fidelity sound re- 
cording are used to produce, for example, 
these living documents: Birds of the Wood- 
lands,!° The African Lion and His Realm," 


10 16mm film, sound, color, 11 min., 2d ed., Coronet 
Films. 


FIGURE 11.4 
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and Miss Goodall and the Wild Chimpan- 
zecs.'* The last film allows the viewer to 
witness Miss Goodall’s life and adventures 
over a five-year period as she befriends and 
makes unbelievable discoveries about chim- 
panzees. Direct photographie records may 
be used successfully as large-group learn- 


11 16mm film, sound, color, 19 min., Walt Disney 
Productions. 


12 16mm film, sound, color, 25 min., National Geo- 
graphic Society. 


Two very different types of life cycles that con- 
stantly repeat themselves in nature are shown in 
(a) Animals Hatched from Eggs and (b) Seed 
Dispersal. What specific values do you think are 
gained from studying films such as these? 


ing experiences and even more significantly 
as individualized or small-group questing 
and discovery experiences, as described on 
pages 486-489, 


Changed-speed photography 

Changed-speed photography refers to cam- 
era techniques that permit the takin 
of pictures at an extremely rapid pace, or, 


on the other hand, at a very leisurely pace, 
so that when the result_is projected on a 


screen, motion is either slowed down or 
speeded up. Many of the things we study, 
particularly in the sciences, occur too 
rapidly for the eye to witness or very 
slowly. In slow-motion photography, high- 
speed cameras that take as many as 4,000 
individual frames per second are used; the 
actual motion of, for instance, the human 
larynx is photographed at this high speed, 
but when projected at the normal 24 frames 
per second, the motion is greatly slowed 
down and thus becomes understandable. 

In the reverse process, the camera eye 
is opened at intervals (1 second or 1 minute 
or 1 hour or 1 week apart—whatever is ap- 
propriate) to observe the leisurely blossom- 
ing of a flower, the winding tendrils of the 
pea vine, the metamorphosis of a pupa into 
an adult insect, and so forth.‘ Through 
such time-lapse photography, developmen- 
tal phenomena that actually take hours, 
days, weeks, or months to accomplish can be 
speeded up, at least for the purposes of 
human vision, when projected at the 
normal 24 frames per second; such phe- 
nomena thus become readily understand- 
able (see Figure 11.5). 


13 Your Voice, 16mm film, b/w, 11 min., Encyclo- 
paedia Britannica Educational Corporation. 


14 The Honeybee, 2d ed., 16mm film, sound, color, 
10 min., Eneyeclopaedia Britannica Educational 
Corporation; Flowers and Bees: A Springtime 
Story, 16mm film, sound, color, 11 min., Encyelo- 
paedia Britannica Educational Corporation. 
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Not too long ago, one could cite only 
occasional films that capitalized on changed- 
speed photography. Today, teachers have 
available to them hundreds of these films, 
all with sound tracks and carefully pro- 
duced. Among them is Dr. Heidegger’s Ex- 
periment,!® a film that allows the viewer to 
witness the changes undergone by four 
aged characters who drink water allegedly 
from the Fountain of Youth; as they be- 
come restored to youth, their bodies change, 
their wrinkles disappear, and so forth. An- 
other is Egg into Animal,!® which shows 
step by step, the actual life cycle, from egg 
to adult, of the roundel skate, a sea crea- 
ture. Still another is Wood Bending: A 
New Twist,!" a film that employs time-lapse 
photography to allow the viewer to under- 
stand exactly what occurs as wood is bent 
and twisted during industrial processes—a_ 
film of particular interest to industrial arts 
students. 

The effects of witnessing one such 
changed-speed film were vividly described 
by a noted educator, the late Glenn Frank, 
when he wrote down his reactions after see- 
ing Plant Growth, a pioneering film of this 
type: 

Yesterday within the space of 10 minutes, 
I saw a plant grow to full maturity, bear 
fruit, and die. As achild I often stood with 
awe before the mystery of plant growth and 
wondered what it wouldbe like to see the 
actual processes of growth as I saw my 
playmates run back and forth across the 
village lawn. I had to wait 40 years, but 
yesterday, the thing I wondered about as a 
child happened. I saw the processes of 
growth as clearly and as plainly as this 
morning I saw cars streaming by in the 


15 16mm film, sound, color, 22 min., Encyclopaedia 
Britannica Educational Corporation. 


16 16mm film, sound, color, 13 min., Sterling Com- 
munications. 


17 16mm film, sound, color, 13 min., International 
Film Bureau. 


FIGURE 11.5 


Changed-speed photography works in two ways. 
(a) This kind of photography can stop actions 
that are too rapid for the human eye to follow, 
as are these splashes formed by drops of milk 
falling into shallow water. The still is from 

Fluid Mechanics. (b) The reverse, time-lapse 
photography, can summarize the life cycle of a 
bee, from egg to adult, in 10 minutes. This still, 
showing a bee bringing pollen to its hive on its 
hind legs, is from Biography of a Bee. Why 
should changed-speed photography be explained 
carefully to young learners before they are 
expected to study and understand such films? 


street below my hotel window. 

Conan Doyle had not come back to 
show me the marvels in a séance. I was not 
under the delusive spell of a magician. I 
was simply watching an educational film on 
plant growth. 

A pea was dropped on the ground. 
Soon its sides burst open and a white 
sprout, or whatever the experts call it, came 


peering with manifest curiosity out into the 
open. The white sprout turned downward 
and began nosing about for a way to bur- 
row downward into the soil. It nosed 

about with an appearance of almost animal 
sense. Soon it began its downward journey 
into the soil which had been cut away so 
that the camera could catch the downward 
journey of the roots. 
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Photomicrography 

Photomicrography, or microphotography, 
is the camera technique that permits the 
viewer to enter the immense world that is 
too small to be seen with the naked eye. To 
do this, the camera ‘‘looks through’’ the eye 


worlds of molds, spores, and cell life use 
microphotography. Examples include M olds 
and How They Grow,'® Cells of Plants and 
Animals,’® How Green Plants Make Food,?° 
and The Roots of Plants (see Figure 
Te 3G)))2 


18 16mm film, sound color, 11 min., Coronet Films. 
19 16mm film, sound, color, 11 min., Coronet Films. 


2016mm film, color, 13% min., Universal Edu- 
cation and Visual Arts. 


2116mm_ film, b/w, 11 min., Encyclopaedia 
Britannica Films. 


FIGURE 11.6 
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The extremely powerful electron micro- 
scope still farther expands the visual field 
of man. For example, by photographing 
what the electron microscope sees, it is pos- 
sible to visualize realistically the fibers, 
fibrils, and filaments of muscles and the 
regular arrangement of molecules of miocin 
and actin within individual fibers.?? 

A variation of this photographie tech- 
nique is X-ray photography, by which the 
internal mechanisms of the human body 
can be photographed as normal activities 
oceur. Thus a person may be shown eating, 
swallowing, and actually digesting food.?3 


22 Muscle: The Dynamics of Contraction and 
Muscle: The Chemistry of Contraction, both 16mm 
films, sound, color, 21 min., Encyclopaedia Britan- 
nica Corporation. 


23 The Human Body, 16mm film, sound, color, 16 
min., Coronet Films. 


Motion picture photomicrography allows an 

entire group or an individual to see what is 
beyond the limits of human vision. Through this 
technique, one may witness microscopic life in 

all its color and motion, such as (a) this colony 
of volvox in Microscopic Life: The World of the 
Invisible. (b) In Molds and How They Grow, the 
development and growth of these minute 
organisms are shown by combining photo- 
micrography with changed-speed photography. 


FIGURE 11.7 


X-ray motion photography is the means for 
visualizing processes as they occur within the 
ordinarily invisible interiors of plants, animals, 
and human beings. These are frames from a film 
showing a human being in the act of swallowing, 
with the radio-opaque bolus (dark object, fish- 
shaped in the first frame) passing down the 
esophagus. Since this sequence was filmed at 16 
frames per second, these six frames represent 
an actual elapsed time period of less than 2 
second. Does the teacher have any specific 
responsibilities in introducing such a concept as 
X-ray photography? 
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Through these fascinating combinations of 
techniques the world of the previously un- 
known is now visualized and understand- 
able (see Figure 11.7). 


Animation 


In solving the problem of how to show 
visually how mountains, valleys, and_ seas 
have been formed, the ‘film _producer may 


rely on a series of sanefully drawn visuali- 


a Cia: the — of the model are moved 
a tiny amount between photographs, and 
when the pictures are rapidly projected, 
the model moves. This is animation, a 
process used to visualize what is inacces- 
sible, hypothetical, or theoretical. Ordi- 
narily, the teacher selects such animated 
film learning experiences when pupils en- 
counter learning problems or concepts 
which require explanations which are be- 
yond their ability to observe directly. Just 
as motion and sound are effective in ex- 
plaining tangible, observable things, so ani- 
mated visualization can be employed with 
great effectiveness in explaining theories, 
future hypothetical possibilities, and so 
forth. 

Animation is therefore extremely use- 
ful in demonstrating, with motion, molec- 
ular structures, chemical reactions, and 
the complicated processes involved in photo- 
synthesis in plants or the change of plant 
life to coal and fossil structures.25 Anima- 
tion is used effectively in visualizing com- 
plex problems in space travel and commu- 
nication,“ how water desalination is 


24 Diastrophism: What Moved the Mountains? 
What Shaped the Seas? 16mm film, sound, color, 
19% min., Universal Education and Visual Arts. 


25 Energy and Man, 16mm film, sound, color, 10 
min., McGraw-Hill. 


26 Interplanetary Space, 16mm film, sound, color, 
23 min., McGraw-Hill. 
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achieved,” or how television recording and 
signal transmission are accomplished with 
cameras and sending and receiving sta- 
tions.?8 

In today’s schools, animation is increas- 
ingly used as an effective way of explain- 
ing difficult science concepts. When the 
teacher wishes to clarify the nature of the 
molecular structure and action of DNA 
or the logistics of space probes and lunar 
landings or human reproduction, animated 
films are available which present informa- 
tion in forthright, simplified, and under- 
standable manner (see Plate 11.1, following 
page 292). The animated film can explain 
virtually anything that exists in man’s 
mind. To sum up, so many animation tech- 
niques are available that there are few 
areas of human thought and experience 
that cannot be well and efficiently taught 
through animated motion picture film” 
presentations. 


Some special motion picture techniques 
Recent experiments in the language arts 
have demonstrated that films without narra- 
tion are highly successful in enticing | 
COTM TAM For ex- 
ample, without benefit of narration, visuals 
alone are used to develop completely the 
life cycle of the carp.” The producers of 
now use musical accompaniment without 
narration to interpret the visual intensity 
of a whirling snowstorm and the gigantic 
roar of an pialanshese The story roe how 


27 Problems of Conservation: Water, 16mm film, 
sound, color, 16 min., Eneyclopaedia Britannica 
Educational Corporation. 


28 Television Line-by-Line, 16mm film, sound, 
color, 11 min., International Film Bureau. 


29 Carp in a Marsh, 16mm film, sound, color, 7 
min., Institut fiir Film und Bild (U.S. distributor 
Films Ineorporated). 


30 Snow, 16mm film, sound, color, 8 min., King 
Sereens Productions. 


. 


significant the wheel has become in our 
civilization is revealed through visuals 
without narrative comment, but with an ex- 
cellent musical seore.*! A series of such 
films has been developed by the Encyelo- 
paedia Britannica Educational Corpora- 
tion to encourage pupils to react through 
creative verbal or oral responses. Experi- 


31 Wheels, Wheels, Wheels, 16mm film, sound, color, 
11 min., King Sereens Productions. 


FIGURE 11.8 
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ence in the use of such films has shown that 
learners invariably are moved to express 
their own reactions. A learner may be in- 
spired to try his hand at producing a narra- 
tion. Often, the film story is so ““strong’’ 
that he enor resist the temptation to 
supplement its interpret it, or describe “to 
others the meanings he neg in it. mS 
The case study film is a unique type of 
presentation. One series of such films by 
Doubleday is entitled The Unfinished 
Stories Series. For example, in one of these 


Case study films enable teacher and students to 
view the actions of other people and to discuss 
them objectively, without the consequences of 
direct involvement. What unique advantages do 
these opportunities give in these films for high 
school use? (a) VD—Name Your Contacts. 

(b) The High: Drugs and You. What behavioral 
problems do you experience in your teaching 
which might be met successfully through view- 
ing and discussing such films? 


films*? a student is shown discovering that 
she has somehow badly scratched a record 
she is about to return to the library. A 
friend suggests that since the librarian will 
not have the time to trace the record to her 
as the cause of the scratch, she might just 
as well forget it and use the money she 
would spend paying the fine to buy some- 
thing she wants. The viewer is left to an- 
swer the question of responsibility and 
alternative actions. Other ‘‘case films’’ deal 
in a frank, forthright way with social prob- 
lems and their impact on high school age 
youth; for example the personal penalties 
likely to result from sexual promiscuity,?* 
the circumstances which may lead to drug 
abuse and its consequences,*4 the dangers 
of too early engagement and marriage*°— 
these_are_amone the topies presented_in 
simulat j xperiences witho 
pain and suffering associated with such ac- 
tual experiences (see Figure 11.8). 

Such case studies are believable because 
of their own relevance to teenage preoccu- 
pations. The ‘‘film case’’ involves detached 
third parfies. Because they are neither 
teacher nor pupils, both can argue and 
learn from the ‘‘case,’’ from their positions 
as observers. Because the case is not identi- 
fied or vith classroom 
personalities the discussion usually results 
in free and open opinions leadine to rather 
objective generalizations. 

The eee ucehuedue is a film 
form used to pres : 
conceptualizations found within books, The 
methods and purposes of this technique are 
well described as follows: 


32 What Will Ramona Do?, 16mm film, sound, 
color, 7 min., Doubleday. 
33 VD—Name Your Contacts, 16mm film, sound, 


color, 15 min., Coronet Films. 


34 The High: Drugs and You, 16mm film, sound, 
color, 15 min., Coronet Films. 


35 Anatomy of a Teen-Age Engagement, 16mm 


film, sound, color, 15 min., Coronet Films, 


Motion picture film learning 
464 


Unlike animation, where hundreds of pic- 
tures are drawn to impart motion to an 
illustration, it 1s only the camera that 
moves in iconographic photography. 
Hovering over the enlarged projection of 
the page much as the child would examine 
it, concentrating always on the picture as 
it was originally drawn, the camera probes 
for the essence of each idea that went into 
the total composition of each picture. By 
varying light intensity and perspective, by 
emphasizing one detail and then another, 
by moving in a deliberate direction at a 
controlled speed, the camera is made to 
release the mood and action that the illus- 
trator captured in the pages of his book. 

When the pictures are completed, a 
recorded sound track comprised of the tell- 
ing of the story, as original musical score 
and sound effects is placed in careful paste 
position to the pictures.*® 


The iconographic technique has been used 
extensinely to make picture-story books 

‘come alive’’ for younger children, Two 
such films are Over in the Meadow®? and 
The Fox Went Out on a Chilly Night?8 
(see Figure 11.9). 

To sum up, the four basie film tech- 
niques and the special techniques just de- 
scribed make it possible to bri Ing a degree 
of reality to today’s instructional environ- 
ment which heretofore could not be 
achieved, Through such techniques, the mo- 
tion picture film makes possible the follow- 
ing kinds of enrichment : 

4-Things that exist in understandable 
but anaacessinie forms ean be photographed 
from life by means of direct photography 
and made available in the classroom. 


36 Morton Schindel, ‘‘The Pieture Book Pro- 
jected,’’ School Library Journal, February 1968. 


87 16mm film, sound, color, 10 min,, Weston Woods 
Studios. 


3816mm film, sound, color, 9 min., Weston Woods 


Studios. 


-s 


FIGURE 11.9 


Interesting and widely used trade books for 
children are now portrayed through motion, color, 
and sound by means of iconographic photog- 
raphy. What advantages in developing better 
attitudes toward reading do you see through the 
use of such films? (a) Over in the Meadow. 

(b) The Fox Went Out on a Chilly Night. 
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2 Things that happen too rapidly or 
too slowly for normal observation can be 
slowed or accelerated to comprehensible 
speeds by changed-speed photography. 

‘8° Things that are too small to be 
seen can be made visible in motion by 
photomicrography. 

. Things that are too abstract, too 


Research in motion picture learning 


OTION picture learning experiences 
M make it possible to bring into the class- 
room living, moving portrayals of the ac- 
tivities of people, animals, places, and 
things regardless of where they took place. 
Although it should be obvious, even on 


large, too hidden, or too theoretical for 
effective comprehension by the average 
learner can be visualized by animation. 

vw Things that are better not experl- 
enced directly because of their harsh con- 
sequences may be presented realistically for 
discussion and behavioral decisions through 
the use of case study films. 


casually considering the matter, that this 
form of communication is superior in 
countless situations, we will add that re- 
search evidence clearly shows that ‘‘where 
motion is a defining attribute of a concept, 
it is better to present that concept using 
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motion picture film than by nonmotion 
media.’’8® Consider the futility of attempt- 
ing to portray the activities of man in the 
remote outlymg reaches of this world 
through a means that is incapable of docu- 
menting motion and sound. Yet this is what 
teachers have been attempting to do for 
decades with less valid communication tools 
—the printed word, still pictures, and 
verbal descriptions. 

Silent and sound motion picture films 
have now been used long enough in learn- 
ing situations so that “ane general cycles ot of 
research activity. have <n undertaken : 
(1) studies that probe the usefulness of 
films in helping achieve the learning of in- 
creased amounts of useful and needed 


cognitive information; (2) studies of the 


Eebention quality of of film- -learned cognitive 


information; (3) studies of the attitude 


relationships that learners s develop asma 


result of film experience—the feelings that 


stu Tents evolve as the result of film, view- 


ing; (4) controlled studies of the effects of 
ceratn innovations ineluded in second edi- 
tions (revised versions) of films that have 
survived the test of usefulness over periods 
varying from 5 to 20 years. This last area 
of investigation has become necessary and 
desirable Seca film learning has now 
matured and attained the Goan of an ae- 
cepted and ongoing utilization experience 
of value (an example of this type of re- 
search is cited and br iefly described on page 
477 of this chapter). The first three of 
these types of research are now discussed, 
followed by a brief section on films and 
learner interest. 


Film use and cognitive learning 
Two significant early research studies in 
cognitive learning were described at the be- 


39 Ronald L. Houser, Eileen J. Houser, and 
Adrian P. Van Mondfrans, ‘‘Learning a Motion 
and a Nonmotion Concept by Motion Picture 
versus Slide Presentation,’?’ AV Communication 
Review, Vol. 18, No. 4, Winter 1970, p. 425. 
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ginning of this chapter—those involving 
ie Yale Chronicles of America Photoplays 
series and the NEA-Kodak films, all silent 
films. 

After sound had been added to films in— 
the > early 1930s there came the most inten- 
sive attempts to discover the worth of mo- 
tion picture films in the- cognitive area. 
Three of these research studies, those by 
Philip J. Rulon, Varney C. Arnspiger, and 
Wesley C. Mierhenry, are particularly 
significant because they represent historical 
milestones in defining the advantages of 
instruction through the careful selection 
and wise use of sound motion picture films. 
These studies showed conclusively that the 
advantages of learning through sound films 
over the use of traditional materials varied 
from 12 to 50 percent in the areas of 
science, the social studies, and music.*° 


Film use and retention of cognitive information 


Parallel research studies were carried on by 
the same researchers on the retention of 
information. The question was: Is there 
any measurable long-term advantage in 
film-learned cognitive information? The 
studies produced conclusive evidence that 
film-learned information is remembered 
longer than is cognitive knowledge assimi- 
lated through exposure to traditional verbal 
materials. Advantages, as expressed in 
percentages, varied from 9 to 39 percent in 
fifth-erade and Junior high science and 
Sepenthe orade musie.*! 

It seems very obvious that the vivid 
manner in w Sick an, picture films por- 
tray lifelike situations and natural 1_phe- 


40 Philip J. Rulon, The Sound Motion Picture in 
Science Teaching, Harvard University Press, 1933, 
p. 98; Varney C. Arnspiger, Measuring the Effec- 
tiveness of Sound Pictures as Teaching Aids, 
Teachers College, Columbia University, 1983, p. 
83; Wesley C. Mierhenry, Enriching the Curricu- 
lum Through Motion Pictures, University of 
Nebraska Press, 1962. 


41 Rulon, op. cit.; Arnspiger, op. cit. 


Nevertheless, more formal research is 
needed to identify the precise_amounts of 
origial positive learning outcomes-and-the 
specific degree to which retention of such 
film-learned_information—may—be—achieved. 


Film use and attitudes 

The original research just described was 
concerned largely with cognitive learning 
from films. However, the more elusive area 
of the relationship between the use of in- 
structional film-learning experiences and 
the general feelings or attitudes produced 
by exposure to such experiences only re- 
cently became the subject of controlled ex- 
perimentation. On the basis of research 
studies conducted between 1962 and the 
present, there 1S strong evidence to sup- 
port the idea that film- learning experiences, 
because of their ee neiGon with the 
realities of life and natural phenomena, 
exert a measurable positive influence on 
the feelings or attitudes of learners. 

For example, one researcher demon- 
strated that he could use films to help first- 
year algebra students develop within them- 
selves the desire to pursue the learning of 
algebra with increased enthusiasm Bd 
greater achievement.42 When films were 
used with junior high school and _ sixth- 
grade pupils either before or after reading 
stories from which the content of the films 
was drawn, learners demonstrated  en- 
thusiasm and heightened verbal responses 
to the stories as such.4* In an urban school 
attended by white and black students, films 
were used to show successful achievements 
by members of both races. Although a 
variety of strengthened attitudinal re- 


42 Robert K. Tiemans, The Comparative Eff ective- 
ness of Sound Motion Pictures and Printed Com- 
munications for the Motivation of High School 
Students in Mathematics, University of Iowa, 1962. 
ERIC ED 003 573. 


43 Blias Levinson, Effects of Motion Pictures on 
the Response to Narrative. New York University, 
1962. ERIC ED 003 567. 
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actions occurred, the investigator con- 
cluded that the films had one particularly 
important result: they caused lower-class 
black children to raise their vocational] as- 
piration levels—their self-images—materi- 
ally.** 

On the basis of the three types of re- 
search cited, films are becoming increas- 
ingly widely accepted and used in the 
schools of the United States and Europe. 
During the first ee of use, the film was_ 


usually thought of as_a teaching example 


to be be presented. most_economically to large 


groups of students. Filmed materials cur- 
rently, however, are made the ‘subject of 
individual and small-group study as quest- 
ing activities in the social studies ; dis- 
covery activities in the field of science are 
being pursued, aie 

‘As is the case with all teaching efforts 
to develop useful learning environments, 
the teacher is responsible for selecting the 
materials and the strategy through which 
learners may utilize film resources as they 
seek the fulfillment of their individual 
goals. This topic is discussed later in this 
chapter. 


Film use and learner interest 
The question addressed to pupils, ‘‘What 
do you ‘feel’ about the films we have been 
studying ?’’ brings responses which need no 
formal research to verify. When this ques- 
tion is put to learners who are familiar with 
the processes of questing for answers 
through film experiences, there are such 
responses as : 

‘‘Tt’s so easy to understand when you 
see it happen.’”’ 

“Wilms explain things that words 
ean’t.’’ 

‘“Movies tell things so quickly and the 
way they are.’’ 


44 John EH. Teahan, Some Effects of Audio Visual 
Techniques on Aspirational Level and Ethnocentric 
Shift. Unversity of Wisconsin (Milwaukee), 1964. 
ERIC ED 013 862. 


Cone can go places I’d never get to any 
other way.’ 

‘*T ean hear people talk and watch 
them do things—then I ‘know’ !”’ 

This generalization can now be made: 
The interest that is produced when two 
of man’s primary Sensino mechanisms are 
simultaneously eee and activated 
creates a sense of involvement and response 
which fulfills most of the See neces- 
sary for learning to take place (see Chap- 
ter 2). 

A recent investigation into the univer- 
sality of this generalization is Project Dis- 
covery, which sought to measure the extent 
of pupil responses to a learning environ- 
ment that makes it very easy ae students 
to gain access to films and related learning 
experiences. Teachers and students in Folle 
widely separated school districts were given 
the opportunity to conduct film questing 
and discovery activities by working inde- 
pendently or as members of small groups ; 


FIGURE 11.10 
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the results were evaluated and conclusions 
were reported. Some of the strongest 
generalizations made include the following — 
about learner response to consistent and 
easy access to film learning : 

1. Films made available for individual 
study encourage both the gifted and the 
less mature student—the former to range 
farther and more intensively into the areas 
of his interests, the latter to discover that 
there are few barriers in the way of his 
pursuing his interests and increasing his 
basic learnings. 

Films are a natural way of round- 
ing out the relatonships between the more 
traditional school library and the current 
learning resource center. In one of the par- 
ticipating schools, pupils increased their 
calls for free reading opportunities (use of 
library books) from 14,000 volumes to 


45 Project Discovery, Progress Report 2, Encyclo- 
paedia Britannica Educational Corporation, 1970. 


eee 


Research indicates that there are specific values 
gained from film study in the areas of interest, 
identification, and understanding. Films affect 
attitudes too. What kinds of feelings do you see 
in these children’s faces? 


el 


68,000 volumes. This statistic should be 
pondered by those who at one time may 
have questioned the effect of media use on 
free or creative reading habits. 

3. The sensory impact of motion, 
sounds, and color increases the participa- 
tion of slow learners and broadens the hori- 
zons of the more able students. 

This project has affirmed most of the 
conclusions of 25 or more years of formal 


Film sources—16mm and 8mm 


EACHERS should certainly be encouraged 

to think of optimum learning resources 
as including all kinds of 16mm and 8mm 
continuous films, film loops, concept films, 
and so forth. But teachers also must con- 
sider the realities: in actually securing and 
using films, both planning and effort are 
necessary for teacher and pupils, since pu- 
pils should be encouraged to take an active 
part. 

The primary source of basic teaching 
film resources produced primarily for 
school use is the commercial producers of 
16mm and 8mm materials. The production 
procedures followed by recognized com- 
panies (those whose films have been cited 
earlier in this chapter and others) include 
careful studies of learner needs for sound- 
visual-motion experiences and the manner 
in which film communication techniques can 
most usefully fulfill such needs. Whether 
lifelike historical reenactment, changes in 
speed, photomicrography, documentary 
photography, or any of the other tech- 
niques are needed, singly or in combination, 
a carefully produced film, film loop, or 
cartridge film is made that uses the most 
effective of these techniques. Today, the 
motion picture as such is available in a 
variety of formats, each with its own 
special learning uses. At the same time, all 
of these owe thei fundamental strength to 
the fact that each offers to its users basic 
film learning communication. 


YL 
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research. This research establishes that ap- 
propriately selected and wisely used films 
bring about constructive and _ positive 
changes: increased student interest, wm- 
provement in cognitive and skill learning 
both initially and in terms of retention, im- 
creased interest in reading, and, finally, a 
positive direction given to learner involve- 
ment as expressed through observable 
learner behavior (see Figure 11.10). 


16mm film sources 

Because of the high light and sound output 
of the projectors used with 16mm films, 
these films remain the most effective way to 
present film experiences to groups of 20 
or more students at work in a reasonably 
well light-controlled situation through the 
use of a standard classroom projector and 
a 40- to 60-inch-wide screen. 

Reliable sources of information about 
16mm films are the school or public refer- 
ence library staff member or the local audio- 
visual director or media specialist. One or 
more of the local audiovisual dealers can 
supply descriptive annotated film lists. 
Collect your own current catalogs (ask in- 
terested students to help by writing to the 
established film producers for information). 
The addresses of film producers are listed 
in a variety of places. Key references are 
the Landers Film Bibliography,*® MeGraw- 
Hill’s every encyclopedic film list,47 and 
Teaching Film Custodians’ master list of 
special teaching films*® prepared by ‘‘edit- 


46 Landers Associates, Landers Film Review: A 
Guide to Current 16mm Films, published monthly. 


47 NICEM, Index to 16mm Educational Films, 
McGraw-Hill, 1967. 


48 Teaching Film Custodians, Films for Classroom 
Use. 


ing down’’ or abridging original feature 
entertainment films to produce segments 
that have high utility in learning and refer- 
ence situtions (see Figure 11.11). 


GOVERNMENT FILM SOURCES Another 
rich source of teaching films, although they 
may have been produced or iginally for an- 
other but usually quite closely related pur- 
pose, is the various departments of the 
federal government. The role of the De- 
partment of Agriculture has already been 
mentioned. In addition, the Departments of 
Justice and Health, Education, and Wel- 
fare and the Bureaus of Fish and Wildlife, 
Forestry, and others have for years created 
and used films to report activities to the 
public. Many of these films are not only 
highly useful but also are available with- 
out charge (except for library-rate postage 
one way). The opportunity to search out, 
secure, and evaluate such films can become 
a search-and-find activity that interested 


FIGURE 11.11 
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students may pursue as a first step in their 
questing activities.‘ 

The production of government films 
used to be largely a United States Govern- 
ment activity. Most of the governments of 
the world, however, now use films to carry 
on an intensive program of information re- 
porting, not only domestically, but world- 
wide. The Japanese, for example, are best 
able to describe unique events in and the 
progress of their country. The people of 
India similarly are best at making film re- 
ports about their social progress, public 
works, and successes in identifying na- 
tional problems and attacking their solu- 
tion. Literally thousands of such govern- 
ment films are available to teachers and 
pupils around the world. All of these film 


49 Hducator’s Guide to Free 16mm Films, Edu- 
eator’s Progress Service, 1972. U.S. Government 
Films, National Audiovisual Center, Washington, 
D.C., 1969; Guide to Government Loan Films, 
Service Press, Alexandria, Va., 1971-1972. 


oo ———— 


Through the cooperative work of specially 
selected teacher committees, Teaching Film 
Custodians makes available to schools every- 
where some outstanding “‘edited-down” versions 
of original entertainment films. A case in point 

is this scene from Henry V in TFC’s film, Shake- 
speare’s Theater. What advantages are there 
when the best and most appropriate portions of 
entertainment films are made available to 
learners? 


. 


FIGURE 11.12 


Compare the understanding gained from these 
stills from three films produced by the Australian 
government with your own information (or lack 
of it) about that subcontinent. (a) Marsupials— 
Naturally, the Numbat features this little-known 
small termite-eater found only in Australia; here 
a baby clings to his mother’s back. (b) In Desert 
People, an aborigine, watched by his sons, cuts 
out a new spear-thrower. (c) The Australian Way 
gives a glimpse of modern technology—a giant 
radio telescope. What contributions would such 
films make to your own social studies or other 
teaching tasks? What role might your students 
play in securing, evaluating, and using such 
films? 


learning experiences are the result of docu- 
mentary film-making by authorities and 
professionals who actually live within the 
environments they record. Thus, through 
such government activities as these, docu- 
mentary film information is now made 
available internationally. Similar film serv- 
ices are supported by the governments of 
Canada, Finland, Germany, France, Great 
Britain, and New Zealand, to name only a 


few. Merely contact the nearest embassy, 
consulate, or information office for informa- 
tion. (All the countries of the world main- 
tain such offices in the large cities of the 
United States; one or more may be very 
near your school.) 

A government film-making service that 
is particularly worthy of note is the Com- 
monwealth Film Unit, part of the News 
and Information Bureau of Australia, 
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which produces in film form authorized re- 
ports on Australia’s natural and_ social 
phenomena and events.°° Through films the 
Australians thus tell their ‘‘stories’’ to the 
world. The remarkable animals of that 
country—wombats, numbats, platypuses, 
koala bears, kangaroos—are subjects of 
several films that show them in their natu- 
ral habitats, with environmental sounds 
and explanations carried on the sound 
tracks. Through films, one may travel 
alongside a family of aborigines and de- 
velop an insight into how these primitive 
people win a livelihood from the vast, arid, 
and hostile environment of the central Aus- 
tralian Desert. Other well-planned and 
beautifully photographed and edited films 
report current governmental, urban, and 
rural developments in Australia (see Fig- 
ure 11.12). Through the realities that such 
motion, color, and sound can create, the 
student gains understandings. 

Many agencies of state and local gov- 
ernments also make extensive use of the 
motion picture film for reporting to the 
public. The teacher should investigate film 
municipal offices such as those concerned 
with tourism, land management and de- 
velopment, conservation and recreation, 
and health, welfare, and safety. Almost 
every state maintains offices that make it 
their express business to make available 
educational materials—largely 16mm sound 
motion picture films—for the asking. 

Many state universities and larger col- 
leges now maintain film units in conneetion 
with the documentation of increasing num- 
bers of ongoing research and development 
projects. Many universities take seriously 
the responsibility for reporting their re- 
search findings to their citizens. Through 
these means, they hope to communieate im- 
mediately, through 16mm sound films, prac- 


50 Commonwealth Film Unit, P.O. Box 46, Lind- 
field, N.S.W., Australia. 
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tical applications of research through which 
the life and welfare of the state may be 
enhanced. Teachers and students should 
share the responsibility of locating such 
sources through directories, bibliographies, 
and so forth. Ordinarily, such films are 
available for the asking. 


COMMERCIALLY SPONSORED FILMS 
American manufacturers, distributors, and 
merchandisers successfully use 16mm 
sound motion picture films as a way to 
communicate with the public. Films pro- 
duced by business sponsors have been 
evaluated for their use in learning situa- 
tions since 1945,,Those judged useful in 
teaching are listed in the annual Educa- 
tor’s Guide to Free 16mm Films; in 1951 
about 2,000 business-sponsored film titles 
were included; in 1955, this number had 
increased to 4,000. The current issue lists 
and describes 9,000 such films available to 
school personnel without charge (except 
postage, usually at the library rate).5 
Originally, many commercial film sponsors 
tended to take advantage of captive school 
audiences by “‘loading’’ their films with 
sales propaganda. Recently, however, spon- 
sor producers have met in national confer- 
ences devoted to the best ways to report 
methods, services, and procedures objec- 
tively, so as to produce film materials that 
are highly suitable or adaptable to school 


use. Hence the increasing number of spon- 


sored films useful in helping meet educa- 
tional objectives. Teachers and_ students, 
however, must assume the responsibility 
for previewing and selecting from these in 
terms of their own learning needs. 

As has been deseribed in Chapter 6, 
curriculum planners, teachers, students, 
and parents are increasingly insisting that 
teaching and learning take account of the 


51 Educator’s Guide to Free 16mm Films, Eduea- 
tor’s Progress Service, 1972. 


community—its strengths, weaknesses, and 
opportunities for future vocational involve- 
ment. One very effective way to discover 
the resources of the community is by select- 
ing and viewing appropriate commercial 
films. The sponsor often is best able to de- 
scribe techniques and opportunities because 
of his immediate involvement with them. 
This apples to films about, for example, 
air, sea, or land transportation facilities 
and the recovery and marketing of natural 
resources—minerals, oil, and timber. 


Super 8mm film sources 

The fact that 8mm film production each 
year during the past several years has out- 
stripped 16mm titles produced is evidence 
of the tremendous swing toward 8mm mo- 
tion picture learning opportunities. (As 
noted earlier, 8mm films in educational use 
are now, for all practical purposes, super 8 
films.) In almost all respects, 8mm_ films 
parallel 16mm films in communication 
strengths. The exception is apparent, how- 
ever, in the tremendous flexibility in format 
that 8mm films now have. As continuous 
loops in cartridges, they present individual 
concepts in such a way that small groups or 
individuals can use the materials for inde- 
pendent or continuous learning activities. 
(The nature of these particular advantages 
is described on pages 455-465. ) 

While this book was being written, the 
authors analyzed more than 75 current 
articles on the 8mm film in education. On 
the basis of this analysis, such generaliza- 
tions as the following can be made. Time 
will tell how far they are completely or 
partially accurate, but they now seem very 
appropriate. 

J With the exception of the cassette 
tape recorder, the 8mm silent loop cartridge 
projector is the piece of audiovisual equip- 
ment most frequently added to the equip- 
ment of schools. Furthermore, 8mm _ con- 
tinuous loop silent film subjects or titles are 
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being acquired more rapidly and in greater 
numbers than any other item of instruc- 
tional software.” 

. The 8mm silent and longer length 
sound film learning materials have so 
challenged the imaginations of school 
people as to have encouraged exciting vari- 
ations of the traditional learning organiza- 
tion of 30 pupils and one teacher. That is, 
cartridges of continuous loop silent film 
learning materials,>? as well as other 8mm 
variations, including the new sound cart- 
ridges, projection cartridges,°* open-reel 
sound and silent films, and the longer 
length sound cartridges—all have en- 
couraged organizing learning in stimulat- 
ing new ways. These new techniques involve 
such learning strategies as self-tutorial, in- 
dividualized instruction, and small groups 
—diads or triads of students who learn to- 
gether and evaluate each other. (These and 
other strategies are described on pages 
486-489, ) 

“The simplicity of setting up and 
projecting 8mm silent and sound films is 
such that the teacher or pupils consider 
using these films comparable to readying 
paper and pencils, handing around work- 
books, and so forth. Pupils as young as 4 
years use 8mm equipment and materials 
confidently and skillfully, as in the 
Hawaiian English Project, where such 


52<«The Changing Software/Hardware Market,’’ 
Audiovisual Instruction, November 1969. In in- 
structional technology and media contexts, what- 
ever is essential to carry information is ‘‘software?? 
—films, slides, tapes, cards, ete. The term ‘‘hard- 
ware’’ refers to the equipment that is essential to 
complete the act of communication by making the 
information carried by the software visible and/or 
audible and understandable—projection equip- 
ment, tape playbacks, card readers, ete. 


53 Technicolor Magicartridges, Technicolor Corpo- 
ration, Commercial Educational Division. 


54 Kodak Projection Cartridges, Eastman Kodak 
Company. 


learning materials have been used routinely 
for more than six years (see Figure 11.13). 

‘4. Of all the types of audovisual equip- 
ment in use, the simple and lightweight 
8mm projection units hold up exceedingly 
well when subjected to daily demands 
throughout the school year; furthermore, 
the per-pupil cost is within rather universal 
budget expectations. Without doubt, the 
simplicity of the 8mm projector has in- 
fluenced engineering simplification of 16mm 
projectors, which now incorporate self- 
threading features and thus are even more 
universally used. 

During the short life history of the 
8mm film, its growth has caused the appear- 
ance of at least two internationally circu- 
lated source directories. One of these, the 
Silent Film Loop Source Directory,®> which 
has been published annually since 1964, is 
in itself a growth chart. The first list in- 
cluded fewer than 1,000 titles, but the cur- 
rent list contains more than 9,000 selected 
titles considered to be of use in instrue- 
tional situations. Films are listed in this 
directory by subjects and, in addition, are 
coded by approximate grade levels for 
which the experiences are appropriate. 

A second and even more comprehen- 
sive directory is entitled The National In- 
formation Center for Educational Media, 
Index to 8mm Motion Cartridges.5® This 
volume is a compendium of information 
organized first in a computer data bank 
which serves as a primary source of indi- 
vidualized instructional motion picture 
learning experiences. The advantage to 
teachers of the NICEM index is that it 
contains brief but inclusive annotations, in 
addition to grade-level and subject in- 
formation. 

In almost all cases, 8mm films were 


55 Technicolor Corporation, Commercial and Hdu- 
cational Division, 1970-1971. 


56 NICEM, Index to 8mm Motion Cartridges, Uni- 
versity of Southern California, 1969. 


FIGURE 11.13 


No one has told these children they cannot teach 
themselves a skill. No one has told them they 
should be afraid to manipulate an 8mm auto- 
matic silent projector. (a) A 5-year-old practices 
writing groups of letters she has taught herself 
to understand and form. (b) A classmate patiently 
waits while she sponges off her work, readying 
the materials for him. (c) Setting about his own 
work, he selects the letter ‘““M’—actually, an 
8mm silent film loop. (d) He easily places it in 
the projector and then turns the switch. (e) He 
proceeds with his self-appointed task. Naturally, 
the teacher is always there to help with evalua- 
tion and encouragement. What are your 
responses to this kind of learning? 
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first produced as selected portions of 16mm 
films. Most 16mm films are organized as a 
comprehensive and developing body of 
concepts—bundles of closely related infor- 
mation—which tell a rather complete story. 
The breaking apart of any well-planned 
16mm film usually yields a series of subecon- 
cepts, each of which may be expressed as a 
2-, 3-, or 4-minute visual explanation, that 
is, a complete and limited single concept. 
To be sure, not all single-concept films 
completely meet this definition—one con- 
cept, fully and understandably developed 
through visual presentation—but many do. 

Although 8mm continuous loops began 
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BVIOUSLY, the task of selecting useful 

films from among the thousands avail- 
able is considerable. The goal, of course, is 
for teacher or students or both to identify 
their learning objectives and to locate films 
that will meet these objectives in a manner 
that produces more effective learning than 
can be accomplished by using other types of 
learning experiences. In attaining this goal, 
a teacher may seek a film to use in a large- 
group study situation, while his students 
may seek films that will help them in their 
individual or group questing and discover- 
ing. An important corollary goal is to sys- 
tematize film selection and record the re- 
sults for future reference. A growing and 
‘“tested’’ file of film learning resources can 
be very valuable to future students in a 
school as they pursue their searches. 

Experienced producers of 16mm and 
8mm films systematically study course out- 
lines, textbooks, and curriculum plans as 
they seek to identify learner needs. The de- 
cision to produce a given film is made after 
judging the extent to which the planned 
film learning experience is likely to con- 
tribute more to learners than already avail- 
able instructional materials. If the jude- 
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as selected portions of complete 16mm 
films, the increasingly prevalent method 
of production now is to plan 8mm loops 
carefully as original scripts which are then 
interpreted visually, in many cases with 
sound. As this method continues, the single- 
concept 8mm motion picture learning ex- 
perience will more and more often fulfill its 
complete role. In any case, imperfect 
though many still are, the single-concept 
film is making a unique contribution to the 
development of alternative learning strate- 
gies—particularly in small-group and in- 
dividualized learning. 


ment is favorable, production begins. Such 
decisions are not made lightly, for the 
production of a film often involves an ex- 
penditure of from $20,000 to $50,000. The 
fate of a film once on the market is de- 
termined by the thousands of teachers (and 
students) who decide whether or not to use 
it. If the producer’s research and judg- 
ments prove to be correct, the film will be 
widely used, and he profits. 

In carrying out their responsibility to 
select films carefully and thoughtfully, 
teachers and/or students should preview 
them, when possible; if this is not possible, 
they should base their decisions on meticu- 
lous examinations of descriptions in cata- 
logs and other sourees. 

As the teacher pursues the continuing 
task of film selection, he—and ‘also his 
pupils—may find an evaluation reference 
guide useful; one such guide is shown in 
Figure 11.14. The first step in film selection 
is to review the reasons for seeking a given 
film learning experience. By relating these 
reasons to items included in the evaluation 
guide, a record of information is created 
that can be kept available either in the 
classroom or in the school library. The 


following discussion refers to specific items 
in the record shown in Figure 11.14: 

Item 1. This item takes account of the 
fact that films appear in a variety of for- 
mats. Usually, 16mm films are more com- 
prehensive, while 8mm silent loops are 
shorter and limited to explaining ‘‘single 
concepts.’’ Nevertheless, many 8mm films 
of longer length, with magnetie or optical 
soundtracks, are now available (see the 
explanation of sound-recording techniques 
in the Student Production Guide). 

Item 2. The reputation of the film pro- 
ducer is Sangam on Films produced by 
such experienced and successful publishers 
as Encyclopaedia Britannica Educational 
Corporation, Coronet Films, McGraw-Hill, 
and others cited earlier are almost invari- 
ably reliable and valid. The date of a film is 
important. Dates are not included for many 
older films, but the production dates of 
more recent films are given in the title or 
catalog description. 


The teacher should be on the alert for_ 


second editions (revised versions). The fact 
that a film has been produced in a second 
edition is usually an automatic signal to 
the teacher that the content, organization, 
and communication strength of the film 
not only have survived the initial tests of 
usefulness, but also have been further 
improved by revising, amending, and re- 
fining the quality of. the film communica- 
tion techniques employed. A research study 
of the learning effectiveness of second- 
edition films indicates that systematic 
modifications—including added environ- 
mental sound, color photography, improved 
animation, use of changed speed, and 
microphotography (when any of these 
specifically improved understanding )—all 
improved learner performance.*? 


57 A, W. VanderMeer, Jack Morrison, and Philip 
Smith. An Investigation of the Improvement of 
Educational Motion Pictures and a Derivation of 
Principles Relating to the Effectiveness of These 
Media, College of Education, Pennsylvania State 
University, April 1965. 
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The cost of securing films is important. 
In most school districts, rental cost budgets 
are announced, so that teachers know in 
advance approximately what they may 
spend (rental cost allowances per teacher 
vary from $10 to $50 per school year). 
However, free films are available which are, 
as a whole or in selected sequences, highly 
useful for instructional purposes. Writing 
for and evaluating quantities of free films 
can be undertaken in large part by inter- 
ested and qualified students. 

Ttem 3. The target curriculum—the 
subject for which the film is intended—is 


important. Films produced after careful 


analysis of the communication and learning 
needs created by the study of various sub- 
ject areas can make unique contributions. 
Social studies films ‘‘earry’’ learners into 
areas of the world which they ordinarily 
cannot visit. Science films, by making pos- 
sible the reenactment of costly and some- 
times difficult experiments, enable the 
teacher to bring ordinarily elusive evidence 
into the classroom. In the language arts, 
there now are many ‘‘no-narration’’ films 
that offer remarkable stimuli to students to 
express themselves, ‘‘triggered’’ informa- 
tion presented or by the film experiences 
themselves. 

Item 4. The target age—the age level 
at which the film is directed—is important : 
the teacher must know how. -many_of the 
students in his class are likely to find the 
film intelligible. A film aimed at the center 
of the age group is useful as a large-group 
learning experience, while a film ‘ana deals 
with more sophisticated concepts and vo- 
cabulary may be used efficiently by the 
more advanced students and vice versa. The 
speed with which the film moves from scene 
to scene, the pace of the dialogue or narra- 
tion, the numbers of concepts presented— 
all must be evaluated in terms of the readi- 
ness or maturation of the learners who are 
to use the film (as members of a group or 
independently). 

Item 5. A brief description of the con- 


tent of the film, stated in the teacher’s or 
learner’s own words, will be a valuable cue 
in making future decisions on the use of 
the film. The central concept of a continu- 
ous film loop, a series of central concepts of 
a more comprehensive 16mm film, or the 
concepts of one of the new 8mm sound 
continuous film loops should be briefly de- 
scribed so that in the future a quick perusal 
will give a reasonable understanding of 
‘‘what the film is all about.”’ 

Format Item 1. The manner in which 
a film contributes to understandability 
often depends on the unique communica- 
tion techniques used. If changed-speed 
photography, animation, diagrammatic pre- 
sentation, documentary photography, pho- 
tomicrography, or other modes are used, 
the entire film presentation is apt to be 
superior. A film that explains the interior 
action of a rotary internal combustion 
engine may employ slow motion, animation, 
and direct photography to present its in- 
formation. An alternative film that does 
less than that is likely to be inferior. The 
teacher should know which of the various 
kinds of techniques are best used to present 
certain types of information. Variety and 
clarity in techniques used usually reinforce 
the possibility that understanding will re- 
sult in the minds of the learners. 

Format Item 2. Though most films 
employ sound to reinforce the visual presen- 
tation, there are many films that eliminate 
narration (many films employ music 
alone) and tell their story entirely through 
visual communication. These circumstances 
should be noted. Though narration is useful 
in supporting and explaining what the 
visual portion of the film portrays, the 
presence of desired environmental sounds 
may make a film even more understand- 
able. Today, clear, natural, and easily rec- 
ognized environmental sounds—machinery 
in motion, birds in song, or animals rus- 
tling through camouflaged environments— 
make a teaching film a more realistic and 
believable learning experience. 


FIGURE 11.14 


Suggested film evaluation record (see text for 
discussion). 
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FILM EVALUATION RECORD 


Title of film 16mm 8mm Sd Silent 


Color B/W 
Producer Date produced 


Length Minutes Rental cost Postage 


Target curriculum : Social studies Science Language arts 


Other areas of suitability: 


ae ———— sss 


Target age: 


What is the film about? (major concepts) 


TT  — — — — —— 


Format 


Film techniques used: (changed speed, animation, etc.) 


—_—_— ee ee 


Sound: Narration quality Environmental sound 


———$—$———————————@qo oq 


No narration Music 


Use of color: 


Pace and organization : 


Photographic quality : 


Recommended for future use: Yes No If yes, how and by whom? 


HS 


Suggested uses: Large group Small group 


Individual questing Skill mastery 
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Format Item 3. When should a sound 
or silent motion picture film in color be 
used in the classroom? Often asked by 
teachers, this question is even more often 
asked by others who are responsible for 
buying films when they become aware of 
the wide difference between the prices of a 
film that is released both in color and in 
blaek and white. 

The effective teaching film records 
what actually exists. If color will assist in 
imparting understanding, comprehension, 
and esthetic appreciation, then color ob- 
viously is desirable. Color films should be 
used when the color enables the vie viewer_to 
gain a more accurate, _realistic, and vivid 


understanding of what is being s g shown. 


nisms, objects in nature—are identified 
through color (see Plate 11.2, following 
page 580) ; ; thus, films on such subjects will 
provide far more valuable learning experi- 
ences if they are in color. Although these 
sound like simple rules of thumb, they are 
not, for they assume that one does not con- 
sider the interest and enthusiasm produced 
by color merely because it 7s color. Such 
slogans as television’s ‘‘in living color’’ are 
not easily dismissed from the ood of TV- 
and movie-conditioned teachers and young 
people. Nevertheless, in_assessing the role 
of color in the selection and-uae~oe- etass- 


room | teaching films, it_ should be remem- 
bered that the ‘single. _most important 
consideration should ‘he whether the color 
actually contributes to learning 

In the realm of nature, color and 
meaning are virtually synonymous. Color 
in nature attracts and, in other cases, 
camouflages or distracts. Thus, a film that 
shows how color helps camouflage desert 
animals must be shown in color. Color films 
are equally important in showing the 
coloration of plants, birds, and animals. 
For esthetic appreciation of certain types 
of art and accurate understanding of some 
styles of decorations used in architecture 
and of the costumes of other social groups, 
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particularly those that are remote in time 
or distance, color films are necessary. 

When color is used, it should be as close 
to the real color as possible. Color film that 
18 heavily overcast with bluish or greenish 
hues is not desirable because it og not 
portray the true natural colors. Poor color, 
in fact, is often worse than no color at all. 

Although it is said that the average 
learner can ‘‘read’’ color into black-and- 
white pictures, this is not usually the case. 
When situations are too far removed from 
his firsthand experiencing of color, the 
learner probably will not have had the op- 
portunity for enough color experiencing to 
enable him to impose his own sense of color 
on the black-and-white pictures. 

You can investigate the role and value 
of color in Plate 11.3, following page 580. 
This plate shows several frames from cur- 
rent color sound motion picture teaching 
films in black-and-white form. Examine 
these frames carefully and at length and 
list mentally or in writing what you see in 
each one. Now look at hes same frames In 
their original color (the black-and-white 
pictures were made from these). Examine 
the color frames carefully. Then check your 
notes on each black-and-white picture. 
What additional information and, just as 
import ant, esthetic impressions did you 
gain from the color frame? Then answer 
ese questions ; 

1. What specifie additional informa- 
tion was supplied through the color alone? 

What relationships depended solely 
on color for meaning? (This is brought out 
particularly well in the frame showing the 
nymph and the mature grasshopper. ) 

3. What esthetic feelings did you have 
after viewing the color frames which the 
black-and-white frames did not give you? 

You are now as well prepared as any- 
one to assess the role of color in the sound 
motion picture teaching film. 

With the communication of facts as im- 
portant as it is m the learning situation, the 
use of color in its more general functions— 


as a means of centering attention, inciting 
interest, and creating sheer esthetic appre- 
ciation—should not be overlooked. Indeed, 
many educational film producers are con- 
vinced that if the economies of film produe- 
tion permitted the production of low-cost 
color films, teachers would use only color 
films. 


Format Item 4. Pace and organization. 


refer to the smooth flowing together of the 


photographic scenes and the accompanying 


narration Or environmental sounds. In a 
well-organized film, the Iearner is hardly 
aware that one scene moves into another be- 
cause it is so smoothly and logically done. 
The film often includes ‘‘punctuation’’— 
accomplished through such mechanical de- 
vices as fades (the slow disappearance of 
one scene before the next one appears), 
quick cuts (abrupt shifts from one scene to 
another), and dissolves (the merging of the 
end of one scene into the beginning of the 
next). A film that is jerky, meanders, or 
has confusing sequences interferes with 
the meaning it attempts to create. 

Format Item 5. Since to communicate, 
instructional film depends on vivid, clear- 
cut, and understandable visual portrayal, 
it is obvious that the photography must be 
as perfect as possible. Just as important is 
the manner in which the camera angles are 
chosen. The viewer must have the oppor- 
tunity to see what he needs to understand. 
The camera must also be placed in such a 
position that the viewer can comprehend 
what he sees. Only through logical camera 
placement and reasonably edited length of 


Teaching and learning with motion pictures 
481 


scenes can the finished product represent a 
complete and understandable learning ex- 
perience. 

The final question the teacher should 
answer is whether or not the film should be 
used_again. The answer depends on the 
responses shown by the student who viewed 
it. If the information learned from the ex- 
perience was understandabtethe-chanees 
aré that many learners will give some evi- 
dence of having acquired the information 
as they attempt to respond in their own 
creative and inventive ways. Were any 
moved to discuss their new-found informa- 
tion? write about it? search for further 
information ? build a model or mock-up ? 

Frequently, teachers report difficulty 
in securing films for use in their classrooms. 
While waiting for prescheduled school- 
owned films or films already ordered by the 
school administration, the other sources 
that do exist should be investigated. By 
referring to the variety of film sources, 
catalogs, organizations, and distribution 
outlets described earlier, many highly us- 
able films may be secured. If the teacher is 
willing to put forth the effort and en- 
courage similar efforts among students who 
are interested, the process of locating, 
ordering, previewing, and evaluating can 
become an integral and rewarding part of 
the teaching day. The teacher should con- 
stantly consider the appropriateness and 
the effectiveness of enlisting the participa- 
tion of able and interested students. Too 
often he tries to do it all himself. 


Teaching and learning with motion pictures 


HE ultimate effectiveness of film learn- 
T ing experiences is determined largely 
by the way the teacher arranges for stu- 
dents to pursue their orderly study of films. 
A 16mm film may be considered a ‘‘ package 
of information’’; a shorter 8mm film loop 


usually presents a brief and streamlined 
single-concept experience. The use of such 
materials is very similar to studying from 
books and other traditional materials of 
varying lengths and types—encyclopedias, 
source books, and periodicals. The ‘‘key”’ 


is to study seriously the messages included 
in film learning experiences. 

Unless careful film study plans are 
made _in_ advance, only a—part—of a_film’s 
message— from 14 to+4— will aeti 
perceived and understood by learners. Film 
experiences are organized—parthbecause 
of the high production costs involyed—in a 
highly concentrated series of episodes which 
are revealed quite rapidly and intensively 
to the learner. For this reason, he should 
approach the study of film for what it is—a 
series of rapidly moving and interrelated 
sound and visual experiences. 

The student who studies continuous 
loop film subjects is at an advantage be- 
cause he can review what he ‘‘misses the 
first time’’ simply by ‘‘staying with it’’ a 
little longer—going through it again and 
again. When films are used in large-group 
situations, opportunities to meet individual 
needs are not quite so easily achieved. 
Nevertheless, any film experience should be 
available for reference and restudy. 

Maximum effectiveness is achieved 
through films if there is total involvement 
of learners—during prefilm preparation, 
during viewing, and during follow-up re- 
sponses. An early study of fourth-, fifth-, 
and sixth-graders demonstrated that learn- 
ing through motion picture films in large- 
group situations is most efficient if pupil 


FIGURE 11.15 
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purposing goes on before viewing a film and 
pupil reviewing follows the film®® (see 
Figure 11.15). Nevertheless, Figure 11.15 
indicates that even without any kind of pre- 
film preparation, pupils learn substantially 
more from film experiences than from tradi- 
tional no-film ones. The children who en- 
gaged in prefilm readiness planning and 
became more involved in the film learning 
process gained nearly twice the informa- 
tion from subsequently viewing a given 
film as those who approached film viewing 
pecoldea 

The prefilm involvement activities of 
the groups who participated in this study 
(Figure 11.15) ineluded such activities as: 

1. Reading a brief, storylike descrip- 
tion that conveyed a general impression or 
mood about the film. 

2. Studying difficult words or phrases. 
that would be encountered while listening 
to the sound track. 

3. Anticipating the content of the film 
by studying questions the teacher had pre- 
pared in advance indicating the nature of 
large areas of information presented in 
the film. 

4. Identifying questions offered by the 
members of the viewing group. These ex- 


58W. A. Wittich and John Guy Fowlkes, Audio- 
visual Paths to Learning, Harper & Row, 1946. 


The importance of learner involvement. This 
graph shows the effects of three types of film 
instruction on information learned by elementary 
pupils. (Though this study was done some years 
ago, this kind of research has been replicated at 
least three times since then with Virtually identi- 
cal findings.) The percentages show gains over 
pupils who had no film use. 
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pressed learner interest in the general sub- 
ject covered by the film. 

After viewing the film, the students 
were given a test on cognitive information 
included. Figure 11.15 shows the achieve- 
ment of the students. Also shown are the 
further substantial gains of other groups 
after discussion of the film, identification 
of yet unanswered and additional ques- 
tions, and seeing the film a second time. 

Additional studies on the subject of 
efficient film study procedures indicate that 
instructional films are likely to result. in 
more effective learning under_these—con- 
ditions: 
~ 1. Students know how the content of 
the film is related to their instructional 
problem and thus realize why they should 
study it. 

2. Students know clearly their specific 
purposes in seeing the film and understand 
its relationship to their larger area of 
study. 

3. Students know in advance what 
they are specifically expected to learn from 
the film. 

4. Students understand that the film is 
a learning experience and not just an enter- 
tainment or diversion from ordinary study 
activities. 

5. Students understand that the film is 
available for a second showing or ‘‘refer- 
ence’’ learning experience if the factual | 
content warrants this and if they have un- | 
answered questions that need further in-/ 
vestigation.”® a 

All of the foregoing seem to indicate 
that if the teaching film experience, either 
16mm or 8mm, is to become the powerful 
and useful instructional tool that it can be, 
both teachers and learners should expect 
to become deeply involved in_ selection, 


59 Instructional Film Research Reports, Vol. 2, 
United States Naval Training Device Center, Port 
Washington, Long Island, N.Y., 1957; C. L. Me- 
Tavish, Instructional Film Research Program, 
Pennsylvania State University, 1958. 
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planning for use, using, and engaging in 
various response activities which allow the 
participating learners to employ their new- 
found information as they plan and wish. 
Several specific teacher and learner 
responsibilities apply as surely to the effec- 
tive use of films as to the intelligent use of 
books, reference books, maps, models, 
charts, community study experiences, and 
so’ forth. As in book study, special vo- 
cabulary used in the film may cause the 
stream of film learning to be interrupted. 
By identifying such vocabulary in advance, 
by learning the meanings and applying 
them during film study, the process of 
learning may proceed uninterruptedly. 


Pupil-teacher planning 

No matter whether the questing through 
film study is done as a large-group, a small- 
group, or an individual activity, the teacher 
may exert positive influences by guiding 
learners toward film experiences that are 
appropriate and enticing. 

For example, in the study of history 
the teacher can help by suggesting specific 
titles of films about the Middle Ages, the 
Renaissance, or current history to members 
of groups or individuals. The teacher should 
at least help the learner locate among refer- 
ence materials the sources of films he needs. 
Once materials are located, the teacher can 
help pupils formulate key questions to be 
answered through film study. By engaging 
in preliminary planning and discussion, 
both teacher and pupils will heighten their 
anticipation for seeing, listening to, and 
studying the approaching film experiences. 

Preparation and planning may reveal 
possible barriers to film study. Specifie vo- 
cabulary problems have been mentioned. 
Similar barriers are encountered when new 
or strange concepts are introduced during 
a film presentation. Fortunately, most well- 
produced films explain most of their own 
vocabulary and concepts through the simul- 
taneous presentation of visualization and 


narration. In the case of the silent film loop, 
special emphasis is placed on carefully 
paced and sequentially presented visualiza- 
tions. 


Creating good viewing conditions 

Because pupils work on day-to-day school 

projects in their classrooms, it is here 

that teaching films should be shown and 

studied when viewed by groups. A class- 
i 

room should be so arranged and equipped 


that every pupil can see we ale: |-defined 3 images 
on the screen and hear the the sound trac track 


without_distortion or _strain_ (see Figure 
11.16). When small-group viewing experi- 
ences are planned, areas free from distrac- 
tion should be set aside that permit maxi- 
mum viewing and listening. In recent years, 
of course, special projectors for individual- 
ized viewing have become available. Thus 
many learning resource centers or school 
libraries are now equipped with specialized 
machinery and spaces that encourage indi- 
vidualized questing and discovery through 
film learning experiences, 

Before a film is shown, the projection 
equipment should be ‘placed-in- mechanical 
readiness. Projectors with automatic film 
threading have eliminated one major prob- 
lem, but there are other important details, 
such as keeping apertures and lens free 
from smudges or dirt. Nothing is so dis- 
tracting as a large ‘‘blob’’ on the screen 
caused ‘by dirt lodged in one corner of the 
projector aperture. Projectors and their 
operation are described in detail in the ac- 
companying Student Production Guide. 

Room ventilation should follow the 


general air change and circulation | tenis 
tions recommended by S¢l 
thorities for regular classroom use “15 y 


cubic f feet ps er person. om minute. When 


———> 


from the sp / emer 


When using films in large-group situa- 


FIGURE 11.16 


The arrangement of projector, screen, and 
speakers is very important for classroom viewing. 
The diagram gives suggestions for two types of 
classroom. The space directly between screen 
and projector is the most efficient viewing area. 
Thus when students sit at a wide angle from the 
screen, they may experience very little visual 
identification with the film because of reflected 
light ‘‘falloff.”” How may you arrange your class- 
room to provide spaces for large-group or 
small-group film study? Consider the possibility 
of using earphones for small-group study. (The 
principles of placement illustrated here also ap- 
ply to small-group viewing.) 


tions, control of hieht in the room is essen- 


tial. The distance. from the projector to the 
source in 


Screen and the power of the Tight 
the ie projector determine wh een more or 
less light should be _kept_out_of the room. | 
Shades, drapes, louvers, or blinds should be 

standard equipment in every classroom in 
which day-to-day teaching incorporates the 
use of projected instructional materials for 
large groups. In the case of individualized 
film instruction, however, lighting presents 
very few problems. The equipment used for 
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this purpose encourages individualized or 
small-group viewing by presenting to the 
learners clear, definable images under 
normal room lighting conditions (see 
Figure 11.17). 


Arranging creative film learning activities 

Instruction is never complete until the 
learner has given visible or tangible evi- 
dence of using his new-found information 
in observable ways. The traditional means 


of accomplishing this should certainly not 
be overlooked as a wholesome outgrowth of 


film use. Learner responses through class 
discussion, paper-and-pencil evaluations, 
and the formulation of essay-type or other 
written comments and questions definitely 
are_valid_and_ desirable. However, other 
forms of highly interesting learner re- 
Sponses can now be made possible, largely 
by diversifying the manner in which films 


are used, that is, by using them not only as 
information sources but also as the means 
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FIGURE 11.17 


(a) A boy begins his individual study of 8mm film 
loops by selecting his materials. (b) A curious 
and interested classmate joins him. What does 
this indicate about the nature of their involve- 
ment and the values they find in such experi- 
ences? What are your reactions to this learning 
strategy? What primary learning tenets do you 
see in operation here? 


for producing exciting, observable, and 
measurable learner responses. These are 
now discussed. 


Individualized film learning and response 

Film learning experiences are now avail- 
able in so many forms that they are com- 
pletely ac cessible, There are cartridge 
super 8mm silent film loops of 3 “to 4 
minutes, mounted in plastic containers; 
projection cartridges 


slightly longer super 


8mm films that are easily placed into or 
removed from film projectors; movie paks 
—special reels that can easily be pressed 
or slid into extremely simplified 8mm sound 
projectors ; and, of course, the more tradi- 
tional forms of 16mm films. Regardless of 
the form, size, or ‘‘package,’’ any may be 
used as individualized or small-group learn- 
ing experiences. 

An example of the effective use of 
8mm silent film loops in individualized 
skill learning is now appropriate : 
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Children at work in the Hawaii public 
schools are successfully performing’ self- 
instruction in handwriting at ages 4 to 8. 
While in more traditional programs, chil- 
dren are still struggling with manuscript 
writing, most of the Hawaiian students 
teach themselves how to write the cursive 
alphabet.®° 

‘“When the children come in the fall,’’ 
a teacher explained, ‘‘I show them the 
cartridges, how to insert one in a projector, 
and how to turn it on and focus it. For 
most children it is as simple as that—they 
take quickly to this self-tutorial, continu- 
ous progress activity. They begin the pro- 
cess by selecting a letter—’’ 

“Selecting a letter?’’ a visitor asked. 

“Yes, each cartridge contains a 3- 
minute visual and silent description in mo- 
tion of how one letter of the alphabet is 
formed—how each stroke is done—how 
high or how low the strokes go—”’’ 

The teacher paused and indicated one 
child who was approaching a shelf on which 
several dozen super 8mm film cartridges 
were arranged in a row. The boy—6 years 
old—was picking out the ‘‘M’’ loop and 
selecting the companion ‘‘cue’’ card; then 
he sat down to begin his task. The teacher 
continued, ‘‘He shoves the film in place, 
turns on the projector, watches the moving 
hand on the sereen as it forms the letter 
‘M,’ and imitates it on his own cue card.’ 

That is Just what he did. Using a pen, 
he wrote on the surface of a transparent 
plastic-coated cue card. The teacher con- 
tinued, ‘‘Those cards offer him cues which 
help him. But the cues diminish line by line 
(see Figure 11.13). Finally, he’s on his 


60 The materials in self-tutorial handwriting have 
been developed by the Hawaii English Project 
(discussed in detail in Chapter 15) as part of a 
larger statewide curriculum plan. These materials 
are now being used in at least one classroom in 
each of the state’s elementary schools. (A reader 
who plans a trip to beautiful Hawaii now has a 
further inducement—to see for himself how this 
self-tutorial system actually works. ) 
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own. When he thinks he’s ‘got it,’ he’ll ask 
me to check him—No, I spoke too soon. 
He’s asking a friend to come over and look 
at what he’s done.’’ 

One of the young boy’s age-mates 
seated herself next to him and _ started 
busily comparing his handwriting with the 
cues on the card. At one point, she switched 
on the projector so that both could see a 
rerun of the film to evaluate the boy’s work 
better. Thus not only can most of these 4- 
to 8-year-olds teach themselves to write by 
responding individually to such self- 
instructional materials—super 8mm films 
and cue cards—but they help one another 
in the process. 

‘“‘Does it always work out this way ?”’ 
the visitor asked. 

‘‘No—but when it doesn’t—well, 
that’s why I’m here, to help them over the 
rough spots.”’ 

The boy cleaned away the ink marks 
by using a damp sponge on the plastie- 
coated card. This done, he removed the 
film cartridge and returned it to its place 
on the shelf. The teacher smiled. /Theyea tl 
help with the housekeeping. And they really 
do it very well.’’ 

‘“When they don’t?’’ the visitor asked. 

‘Well, that’s also why I’m here.’’ 

A moment later, the boy was headed 
for another self-instructional station—this 
time, to try out the electric typewriter. The 
girl was seating herself at the self-tutorial 
materials in reading—tape cassettes that 
played leisurely and interesting ‘‘talk- 
throughs’? which exactly paralleled selected 
books of progressive difficulty. 

In general, continuous loop film learn- 
ing experiences are most effective when the 
materials are organized to present one 
understandable concept at a time. If the 
learner is slow to understand, he merely 
has to pay attention a little longer while 


61 For a discussion of self-tutorial audio reading 
modules, see Chapter 9, pages 272-275. 


the film automatically repeats its message 
so that he can study it again; if necessary, 
he ean watch it over and over until either 
his interest is exhausted or he has learned. 

It is not surprising to find, therefore, 
that research done on the use of 8mm film 
loops indicates that they are particularly 
effective in the acquisition of manipulative 
skill learning. For example, such loops used 
in teaching correct clarinet fingering and 
mouth and hand positioning not only en- 
courage favorable responses from students, 
but also help them develop skills at a 
significantly improved rate.” 

Applications in countless other areas 
are available. In learning basic woodwork- 
ing skills, a series of film loops offers in- 
struction in the use of hacksaws and coping 
Saws, mitre joimts, sharpening techniques, 
operating drills, braces, bits, routers, 
planes, and so forth.** A similar series of 
loops has been produced on track events. 
Thus a track coach can refer interested 
team members to exemplary demonstrations 
on how to run the 100-yard dash, perform 
high jumps, low and high hurdles, the pole 
vault, the shot put—all demonstrated by 
Olympic record holders.“* 

A social studies teacher whose pupils 
were interested in reconstructing the skills 
used in homemaking during pioneer days 
procured a series of film loops which 
demonstrated pioneer crafts. By watching 
the individual loops, the students observed 
how flax was woven into thread, how wool 
62 Robert M. Diamond and Thomas ©. Collins. The 
Use of 8mm Loop Films To Teach the Identifica- 
tion of Clarinet Fingering, Embouchure and Hand 
Position Errors, Report No. 28, Office for the 


Study of Instruction, University of Miami, May 
1966. 


63 Basic Woodworking, super 8mm film loops, 
silent, color, 4 min. each, Walden Film Corpora- 
tion, 1968. 


64 8mm film loops, silent, color, 4 min. each, 
Track and Field News. 


85 Pioneer Craft Series, super 8mm film loops, 
silent, 4 min. each, Ealing Films. 
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was spun into yarn, how weaving was done, 
how butter was churned, bread baked, 
candles made, and so forth. The utter sim- 
plicity with which each child could give 
himself such experiences allowed each one 
to proceed at his own pace in the investiga- 
tion of his own interests to any length he 
wished. Similar materials are available in 
teaching arithmetic skills, learning various 
swimming strokes, understanding geometric 
theorems, performing simple experiments 
in science, and observing nature study 
phenomena. (The two directories mentioned 
earlher in this chapter—Technicolor’s and 
NICEM’s—list thousands of other  skill- 
teaching loops. ) 

But there are many wider uses for 
8mm film experiences than skill mastery. A 
student teacher being introduced to the 
inventory of 8mm film loops available in an 
instructional materials center selected one ~ 
of the film loops that struck her faney, put 
it into the projector, turned it on, and fo- 
cused it. 

‘Why, I’ve never dreamed such things 
could exist. It’s spellbinding,’’ she ex- 
claimed as she watched an octopus hatch 
out of its egg and make its first primitive 
movements along the ocean floor. She saw 
the octopus progress through its sequential 
stages of change and, as it approached 
adulthood, hunt, capture, and enfold for 
nutriment lesser creatures that lurked in 
hiding places on the ocean floor. As the 
loop ended, she remarked, ‘‘It’s so clear— 
yet so simply done—I can see why learners 
would love it.’ 

Success in using self-tutorial 8mm 
materials can be assured only when they 
are reasonably accessible. When the ma- 
terials in the learning resource center of a 
school include a selection of appropriate 
8mm films, silent loops, and longer 16mm 
sound versions and the equipment with 
which to use them, students usually become 
completely involved (see Figure 11.17). In 
such circumstances, film learning resources 
are rich, varied, and very understandable. 


Small-group film-learning experiences 

School learning resource centers today in- 
elude inventories of 16mm and 8mm motion 
pictures and projectors. When students are 
encouraged to study such resources, they 
and their teachers find themselves with an 
intellectual bonanza. Under such ecireum- 
stances, the middle way between individ- 
ualized and large-group instruetion—small- 
group learning activity—is feasible. This 
is a type of learning experience that has its 
own special advantages. 

We can go to England for a particu- 
larly good example. At the Oxhey School, 
near London, the principal explained to 
his visitors from the United States: 


We believe here that if we surround our 
students with many, many learning 
opportunities, they will find within 
themselves the curiosity and interest 
which will lead them to explore and to 
inquire and to learn. Our students move 
freely from their classrooms to our 
learning resource center. They know 

they will find there all manner of films, 
filmstrips, books, pictures, and related 
learning materials. The teacher assumes 
the role of the one who encourages students 
to pose their own problems, to search for 
answers in any of the learning resources 
we have here. Then they invent ways of 
using their new information in developing 
projects of their own creation. 


We saw all of this happen. Students 
and teachers began the day by planning 
what they wished to investigate. We 
watched one group of five develop the idea 
of finding out about the British colony of 
Hong Kong. Suggestions were made to 
them about locating information, and they 
carried out a search in the school’s resource 
center. The group found several filmstrips 
and a film entitled People of Hong Kong. 
Next, two of the group rounded up the 
needed equipment. They met at a previously 
arranged spot in a hallway, set up the 
equipment, and studied! No sooner had 
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they seen the film than friendly differences 
of view were expressed over what they had 
seen and what they had not seen—varied 
interpretations had been made. It was 
agreed that they had to see the film again. 

Then the youngsters took their note- 
books of information and sketches back to 
their classroom, assembled in the study 
corner, and planned how they would pre- 
sent their newly discovered information to 
their classmates. Things were discussed 
and discarded, and a few of the best ideas 
were finally selected—a mock news report, 
a search made through picture-story maga- 
zines for pictures to be displayed along 
with their own sketches and maps and dia- 
grams. A dramatization of one of the his- 
torical events was planned. Finally, they 
asked the teacher to listen to their ideas. 
The teacher then joined them and, as vari- 
ous proposals were made, her responses 
became part of the final plans (see Figure 
1DES)\3 

Later, on returning to the office of 
the principal, we discussed what we had 
seen and asked questions. The principal 
responded : 


Not all of our learning experiences are 
found right ‘‘in school.’’ We take ad- 
vantage of moving out into the community. 
Though many of the ideas spring from 

film experiencing, we go wherever 
necessary to continue the quest. People 
from the community are invited to come 
mand work with us, speak with us, and 
describe where they have been and what 
they have seen, Or the reverse may be 
true—we may spend weeks planning an 
extended field trip out into the community, 
even over to the Continent on occasion. 


Usually, as large groups become in- 
volved in initial film viewing, the presence 
of adequate and easily available film re- 
sources encourages small-group activity. 
Here is an example: As part of the social 
studies course, the teacher had helped the 
class prepare for the orderly learning ex- 


periences presented in the film Our Chang- 
mg World.®® Before studying the film the 
class had engaged in vocabulary work and 
developed questions they wished to investi- 
gate as they observed this film about the 
geologic ages through which the earth 
has passed. After this preparation and the 
actual viewing of the film, the discussion 
centered on the advancing and retreating 
ice cap and how these changes were as- 
sociated with various geologic ages. Finally, 
the children decided what additional areas 
they would like to investigate. 

The next day, one pupil reported his 
excitement on having read an article en- 
titled, ‘‘The Continents Are Adrift.’’& 
As discussion continued, four other stu- 
dents expressed similar interests. Those five 
students were encouraged to conduct their 
own research as a group to discover addi- 
tional information that might support the 
hypothesis that the continents are actually 
moving, very slowly to be sure, but about 
2 to 6 feet a year in a number of direc- 
tions. Other groups were intrigued with 
climatic changes; pupils in groups of from 
four to six announced their interest in the 
climatology of the equatorial regions, the 
earth’s highest mountain ridges, and the 
areas of the ice caps. The search was on as 
they scattered to set about their own 
questing and discovering activities, some 
in the classroom, where they investigated 
reading resources, others in the learning 
materials center, where they looked though 
the inventories of films and examined cata- 
logs that might lead them to sources not 
immediately available. 

Later, the various groups reported 
their findings. During their exchange of 
information, globes were referred to, wall 
maps put in place and examined, and dis- 
plays of flat pictures presented and ex- 


66 16mm film, color, 14 min., Film Associates of 
California. 


67 Reader’s Digest, April 1971. 


FIGURE 11.18 


These Oxhey School students show what invari- 
ably happens when easily accessible film- 
learning resources are available to students and 
class organization is “open” or flexible. (a) A 
discussion on the best place to set up the screen 
is in progress. (b) Projection arrangements are 
do-it-yourself affairs. (c) The film is studied— 
then, because of ‘“‘pointed”’ differences, the film 
is run again. (d) Now plans are being made to 
put new-found information into creative form. 

(e) The teacher enters the experience on invita- 
tion; her role is to guide, evaluate, encourage, 
and help. What are your reactions? Would you be 
willing to incorporate such learning arrange- 
ments into your teaching plans? 
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plained. One group, especially enthusiastic 
about their discoveries, included two pro- 
jectors in their apparatus, using them al- 
ternately during their report to project 
scenes that could be compared. They thus 
introduced for comparison segments of 
films entitled Adventure High Arctic and 
Visit to Antarctica. All could witness visu- 
ally and graphically these regions of deso- 
lation and cold at the ‘‘top’’ and ‘‘bot- 
tom’’ of the earth. Then, through the 
presentation of maps on overhead projec- 
tors, stage by stage other comparisons were 
made between the Arctic and Antarctica. 
When all of this was over, one student 
broke the silence by saying, ‘‘It just hit 
me—in the last few minutes I’ve been 
zigzagging back and forth, halfway round 
the world, and it’s almost as good as if 
I’d really been there.’’ 

Regardless of the subject area being 
studied, when learners are given the op- 
portunity to define their own interests and 
to conduct their own searches through 
learning resource inventories that are com- 
plete with film learning experiences and 
other related opportunities, the degree to 


FIGURE 11.19 
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which initiative is assumed and projects 
completed is beyond anything possible in 
the traditional large-group organization 
(see Figure 11.19). 


Student-made motion picture films 

By long tradition, the learner has been ex- 
pected to express himself orally or in writ- 
ing or in both ways when responding to 
instruction. There now is an exciting al- 
ternative—motion picture films produced 
by students. School administrators and 
teachers have evaluated and found promis- 
ing the use by pupils of automatic motion 
picture cameras, along with simplified edi- 
tors, viewers, splicers, and rewinds, to 
create films. They have observed how film- 
making actively stimulates and involves 
learners as they seek to plan and photo- 
graph their own ideas. This, of course, is an 
important element in visual literacy, dis- ~ 
cussed initially in Chapter 3. 

One educator reports: ‘‘In a small 
number of schools, photography and film- 
making are encouraging an active, partici- 
patory type of education. There is evidence 
that film-making, linked in with film-watch- 


This learning resource center provides space for 
film learning next to the materials. Note how 
films are intershelved with books. In this day- 
light environment, a special projection screen 
produces a clear, sharp image for small-group 
study. During further searches for information, 
related library materials are close at hand. What 
is your reaction to this kind of library-learning 
resource arrangement? 


ing, ‘speaks’ (particularly to the deprived 
child) in a way that normal book-oriented 
instruction does not.’ 68 

The best way to begin our discussion 
of this ‘‘active, participatory type of ed- 
ueation’’ is to deseribe what happened at 
an actual school when the principal and 
teachers decided to begin providing it for 
their students. First, one of the teachers 
went to the principal and enthusiastically 
described the results he believed would 
be achieved if the school embarked on a 
program of film-making that would in- 
volve complete student planning and par- 
ticipation at all stages. 

The principal soon became enthusi- 
aStic, also, and after some further discus- 
sion, he asked, ‘‘What do we need to try 
this out with some of our pupils?’’ 

The teacher responded, ‘‘To get 
started, we need an automatic super 8 cam- 
era, a rewind, a viewer, a splicer—and a 
projector.’’ 

Weeks later, the principal carried an 
intriguing-looking package into the class- 
room. Pupils and teacher gathered round 
as it was opened, and there were gasps of 
admiration and surprise. There it all was. 
The students couldn’t keep their hands off 
the equipment—nor were they expected to. 

The principal then said: ‘‘I want you 
to meet the man who handles all of this 
equipment in our neighborhood.’’ He 
turned and introduced a young man—the 
dealer, who had agreed to come and talk 
things over with the group. 

“The automatic camera adjusts itself 
just the way our eyes do,’’ the dealer ex- 
plained. ‘‘The automatic diaphragm re- 
sponds to light and opens or closes the lens 
to admit just enough light.’’ 

He then described how the zoom lens 
operates to keep a scene in focus whether 
it is close to or far from the camera. He 


68‘<To Improve Learning,’’ Presidential report 
by the Commission on Instructional Technology, 
U.S. Government Printing Office, Washington, 
D.C., March 1970, p. 68. 
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explained that if students adjusted the 
view finder to reveal a clear-cut picture, 
the camera, when set in motion, would re- 
cord, in focus, exactly what was seen. 

The principal added that the office was 
stocked with film and spare bulbs for the 
equipment. All that was necessary was to 
bring a note from the teacher which the 
secretary would honor by giving out the 
supplies. 

‘‘There’s no substitute to really get- 
ting into the act,’’ the teacher explained as 
he took over the class. ‘‘Everybody’s go- 
ing to have his chance to shoot a test roll, 
get it processed so that all of us can see it, 
and help one another to improve. Every- 
one will have a chance to ‘cut’ film and 
splice it together, or ‘edit’ it, into the most 
meaningful arrangement.’”’ 


PUPIL PLANNING FOR FILM-MAKING 
As in the case of all skills, there is an 
orderly procedure that should be followed 
if best results are to be gained from film- 
making. 

When the pupils began suggesting 
ideas for a film, it soon became obvious 
that a good film begins with a plan. To ac- 
complish good planning, however, a pro- 
cedure known_as-— “storyboarding’? is often_ 


desirable. 


Storyboarding is the process of think- 
ing _ visually, _ recording ideas as_si imple 


sketches. ‘‘Cues,’’ that is, short word de- 


scriptions that develop further the mean- 


ing of the Sketches of the things_to_be 


visualized, _may be _added._During this 
process, the students decide where the 
camera is to be placed, at what angle, and 
how close. When_all these sketches and 
notations are or anized in lo jeal order, 
story oard (see Figure 11.20). 

Since the storyboard ideas are ex- 
pressed as simple sketches on cards, these 
can be arranged as often as desired to get 
the best effect. The camera should not be 
started until the stream of ideas—story- 


FIGURE 11.20 
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An effective student-made film begins with a 
plan or “storyboard.” The plan can be changed 
by rearranging the story cards into any order 
desired. After sequence decisions have been 
made, photography is the next step. (a) Here 
cards are being made, showing how one group 
of pupils recorded their preshooting ideas. 

(b) Then the cards are pinned up in their proper 
order to form the actual storyboard. Are there 
alternatives that may serve equally well in 
planning a film? 


board ideas—becomes a meaningful se- 
quence. 
Students discover that the best way to 


introduce and « explain” an 1dea is-to-proto- 
graph ai an overall view first of _whatever tever_ it 


is that is being Seatmessee —4 wide- angle 0 or 
long shot. Next, 1 closer shot—-a medium 
Cho taren the viewer nearer to the thing 
or event. Finally, the third shot of the se- 
quence literally ‘‘zeroes in’’ on the spe- 
cific thing to be observ ed—a close- up. 

Although the visual recording of an 
object or event is the all-important overall 
goal, the choice of specific ways to do this 
presents an intriguing challenge that leads 
students endlessly on in their efforts to 
achieve better and better results. 


PHOTOGRAPHING—SHOOTING THE PIC- 


TURE Onee the storyboard ideas are in 
Sequence and the teacher has added perti- 
nent suggestions, he should try to ‘‘retire 
from the action’? as much as possible dur- 
ing the shooting phase of film- making. The 
group may maa to appoint cameramen, a 
director, a stor yboard checker, and a prop 
assistant, assign tasks, and vo to work. As 
teacher supervision becomes less obvious, 
the more original are the results of learner 
efforts. 

The basic skills involved in actually 
operating an automatic camera are simple 
and ean be learned by studying the dia- 
grammatie instructions in the accom pany- 
ing manual. 


Students may wish first to think 
through the ideas presented in the story- 
board, then to practice mentally, looking 
through the lens as a variety of alternatives 
for each sequence before selecting the one 
they wish to record when starting the 
camera. Allowance must be made for trial 
and error. Only by exposing a reasonable 
amount of footage will there be enough 
variations in camera angles and in types 
of shots—long, medium, and close—to per- 
mit the selection of the very best (see Fig- 
ure 11.21). 


FIGURE 11.21 
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EDITING—SELECTING THE BEST, DIS- 
CARDING THE POOR The skills involved 
in editing film shots into a meaningful se- 
quence also are simple. Studying the di- 
rections in the manual and spending 15 
minutes practicing on old film with a 
splicer and rewind or an editor usually 
is enough for students to proceed with as- 
surance. 

The final selection of ‘‘shots’’ may be 
identified in relation to their counterpart 
storyboard cards. Once this is done, the 
entire sequence may be spliced or glued 


(a) Children who have not yet acquired ‘‘adult 
hang-ups” use an automatic camera in the way 
they use a felt-tip marker or a large lump of 
clay—as an exciting way to create something. 
(b) The decisions come at this point—editing. 
During this time, arranging, rearranging, even 
completely reassembling individual “scenes” — 
film “takes’’—all offer possibilities for individual 
and group involvement in judging what will be 
most meaningful and interesting. What possi- 
bilities do you see here for creative learner 
response? 


together. The ‘‘moment of truth’’ comes 
when the result is run through the pro- 
jector and the final effect is seen for the 
first time! 

A professional photographer, on be- 
ing asked how he managed to produce 
such unusually fine motion pictures, re- 


phed: 


I expose quantities of film. After I have 
seen what I have done, I keep the very 
best—and quietly destroy my mistakes. 
The beginner too often feels that he has 
to use every bit of film he has exposed. 
As soon as students and teachers can 
bring themselves to the realization that 
one needs to expose many, many feet of 
film, then select for use only that which 
ws exemplary—the sooner they too will be 
able to put together creative and inventive 
film stories which are meaningful and 
pleasurable. 


ADDING SOUND There are two basic 
ways of adding sound to an 8mm film. A 
reel or cassette tape recorder can be used 
or the final footage may be sent to a de- 
veloping service to have a magnetic sound 
stripe attached or ‘‘painted’’ along one 
edge, after which the recording can be 
done on the film. 

In the former case, as the film is 
screened, a carefully planned and written 
narration can be read into the tape re- 
corder so that it will fit the film reason- 
ably well. This method works best for 
shorter films—2 or 3 minutes. When longer 
films are made, the chances are that the 
relationship of the sound track to what is 
being viewed will not be sustained through- 
out 5, 8, or 10 minutes because the motors 
of projector and tape playback are not 
usually synchronous. To synchronize sound 
requires a more sophisticated technique. 
That is, when a magnetic sound track or 
stripe is used on the film, a recording-play- 
back 8mm sound projector is used to record 
the sound on it while it is screened, Then 
the same or a similar projector is used to 
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show the film with sound. This technique 
should be discussed with the school’s audio- 
visual or media coordinator, a parent or 
other outside person who is a specialist, or 
a professional photographer. (Completely 
perfect synchronization is possible only 
when the sound is recorded during the 
actual shooting of the film. This has not 
been possible with 8mm film until very re- 
cently, but super 8 film with a sound track 
is now on the market.) See the accompany- 
ing Student Production Guide for further 
information on adding sound to films. 


VIEWING THE FILM The finished film 
may be arranged for viewing in several 
ways. If it is 3 or 4 minutes long, it may 
be loaded into a cartridge by a laboratory 
and projected on 8mm cartridge projectors. 
An alternative is to use open-reel projec- 
tion equipment, which also is simple and 
allows for longer lengths of film to be pro- 
jected. (Other alternatives are available; 
they are discussed in the Student Produc- 
tion Guide.) 

The ‘‘proof’’ is the response of fel- 
low students to a film made by a few of 
them. If the film is meaningful and under- 
standable, the other members of the class 
will be outspoken in their praise. Possi- 
bilities for improvement should be dis- 
cussed because no one who becomes in- 
volved in making a film wants the audience 
to consider his efforts as anything more 
than attempts to achieve a certain goal. 
Such learning experiences lead to addi- 
tional projects that are undertaken, Fur- 
ther progress itself then becomes the goal 
when this new and creative form of com- 
munication is put to use. 


Some examples of student-made 
motion picture films 


The use of motion picture photography as 
a creative communication opportunity for 
students is, of course, very recent. Never- 
theless, there are already several successful 
examples, among them the following : 


One junior high school in West Vir- 
ginia encourages members of the civics 
class to record their experiences in super 
8mm color film when they visit lawmakers 
and safety, protection, and inspection per- 
sonnel. The production of such a film 
necessitates quite thorough advance re- 
search and understanding by the pupils 
who film it. The result is placed in a eart- 
ridge and accompanying sound narration 
is provided by means of a tape recorder. 

In the Middlesex Vocational School in 
Woodbridge, New Jersey, techniques of 
cookery are recorded by teachers and stu- 
dents on super 8mm silent color motion 
picture film loaded in cartridges. More 
than 40 such cartridges have been prepared 
on subjects like How To Mix and Bake 
French Macaroons, How To Make a Siz- 
Braid Twist, How To Make a Five-Tier 
Cake, and so on. 

In the Los Angeles city schools, super 
8mm silent film loops are produced by 
teachers and normal students in order to 
individualize physical education for handi- 
capped children. Subjects include Play- 


FIGURE 11.22 
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ground Skills, Fundamental Rhythms, 
Swimming Techniques, and so forth. 

At the Parkdale, New Jersey, senior 
high school, a number of animated super 
8mm films have been produced, including 
Into the Ice Valley, the story of a mammoth 
who plunges to his doom during the col- 
lapse of an ice bridge, The Art of Aero- 
station, The History of Balloon Flight, 
and The Story of Famous Balloons. Ani- 
mated films, of course, are particularly 
valuable in inspiring cooperative team and 
group planning among children, since such 
films require the painting or drawing of 
many separate sequential pictures, or the 
careful moving of modeled figures in a 
series of very small positional changes, or 
both. One Parkdale teacher involved in the 
animated film program reflected this em- 
phasis on student cooperation when he 
commented: ‘‘In film production, the stu- 
dent’s relationship to the teacher must be 
redefined. The teacher is the motivator and 
guide. The student plans, analyzes, and 
does the production. ‘Helping’ by the 
teacher means that he simply is there. 


During the shooting of a student-made film, the 
teacher has been asked to check the camera 
angle before a student starts filming a new 
“take.” What kind of cognitive or skill learning 
develops during the making of a film on labora- 
tory safety, as here? Does this lead to any 
alternative plans for instruction in your situation? 


‘Helping’ is listening more and talking 
less.”’ 

When students are involved in film- 
making, they always discover that they 
must first know all about what they are 
attempting to film. One cannot create out 
of nothing! To be creative, one must know 
exactly how things work, where events oc- 
cur, and what circumstances exist. Only 
from a wide background of understanding 
and experience can good film production 


Summary 


Silent and sound motion picture film 
learning—both 16mm and 8mm—presents 
learners with experiences that are all-ab- 
sorbing and understandable. When mo- 
tion and sound are combined, the messages 
are communicated with great efficiency. 

Because motion picture learning ex- 
periences are so lifelike, this medium has 
become an international means for com- 
municating information used by the gov- 
ernments of the world, business, industry, 
and education. 

Motion picture film communication is 
the most accurate way that man has yet 
devised to record his environment. The mo- 
tion picture has proved to be more reliable 
than the human eye because of the effi- 
ciency of direct photography, changed- 
speed photography, photomicrography, an- 
imation, and iconographic techniques. 

Research in motion picture learning 
has been extremely encouraging, Over a 45- 
year period, research has shown that sig- 
nificant gains in the acquisition and reten- 
tion of cognitive information and skills and 
in the development of desirable attitudes 
and feelings can be accomplished through 
the use of systematically selected and well- 
utilized film learning experiences. 

Today, fortunately, many types of film 
learning resources are available to the 
teacher. These range from curriculum- 
oriented films to those made by business 
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be accomplished by students. Thus three 
fundamental goals are attained: (1) stu- 
dents acquire appropriate cognitive infor- 
mation or skills; (2) students respond to 
this learning as they use it to communi- 
cate to others through the film medium; 
(3) students engage in active creativity as — 
they evolve the best ways to communicate. 
And all of this is achieved in a climate of 
maximum learner involvement (see Figure 
22 a 


organizations and the governments of the 
world. The newest satellite in the film 
learning universe is the super 8mm film, 
which, during the last few years, has liter- 
ally ‘“‘blasted off into orbit.’’? Directories 
available to teachers list well over 10,000 
short loops and longer films in super 8mm 
format, both silent and sound. The tre- 
mendous advantages of continuous loop 
films are their simplicity and the fact that 
learners can view them as repetitiously as 
individual needs require. 

A teacher should engage in the long- 
term selection and evaluation of films 
from among the variety of sources ayail- 
able. This should be done systematically 
and with the participation of students. 
Following such systematic selection and 
evaluation of films, the materials actually 
used in the classroom should be studied 
intensively rather than viewed superficially. 
The responsibilities the teacher accepts, 
along with his students, for the intelligent 
utilization or study of films include pre- 
liminary pupil-teacher planning or purpos- 
ing so as to discover in advance the reasons 
for engaging in the film learning experi- 
ence, anticipating difficult concepts or vo- 
cabulary likely to be encountered during 
film study, and, finally, creating many 
kinds of pupil involvement opportunities 
which will encourage the incorporation of 
new film-learned information into original, 


inventive, or creative projects, plans, or 
demonstrations. 

It is only through an analysis of ob- 
servable pupil responses to film utilization 
that a clear evaluation may be achieved. 
In the ease of 8mm continuous loop skill 
instructional films, the obvious end result 
is mastery of the skill depicted. In the 
ease of films dealing with more general 
areas of cognitive knowledge, many types 
of responses may be observed and evalu- 
ated: spontaneous quests for additional 
knowledge, the creation of stories and art 
work based on information gained from 
films, and so forth. 

The manner in which films are used 
in the classroom no longer is limited to 
large-group learning experiences. Rather, 
the ean often becomes a research tool to he 
used by the student as a member of a small 
group or as an individual. 

If films are to be used as true learn- 
ing source experiences, they should be 
easily available to students who wish to 
study them as discovery or questing activi- 
ties. There is much evidence to support 
the idea that film learning resources are 


Further learner response projects 


1 

Confer with the school district media 
specialist, audiovisual director, super- 
visor of the learning resource center, or 
school librarian for help in counseling 
catalogs and directors of 8mm and 16mm 
learning materials. Use as a guide the film 


2 

Through arrangements with the supervisor 
of the school learning resource center, 
school librarian, or local or regional 
director of the educational film library, 
secure and preview as many of the ma- 
terials as possible on the list you drew up 
in Project 1. It is reasonable to undertake 
this as a group activity in which your 
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best used when they are most completely 
accessible to learners. 

A dramatic innovation in film learn- 
ing has come into use during the last dec- 
ade—student-made motion picture films. 
Traditionally, learners relied on oral or 
written responses to give evidence of their 
behaviors resulting from instruction, but 
now the film offers a unique and exciting 
response opportunity. With the advent of 
virtually automatic cameras and projec- 
tors and simple film-editing tools, the 
teacher may proceed—while exercising ade- 
quate but restrained leadership—to en- 
courage learners to use motion picture pro- 
duction as an individual and inventive 
medium through which each can communi- 
cate his ideas and observations. The steps 
involved in student-made motion pictures 
are simple and easily followed by pupils 
from primary grades up. 

Most important is the realization that 
motion picture film experiences should be 
integrated with other media experiences 
to become a fundamental and important 
part of the multimedia learning environ- 
ment. 


catalogs listed in the References. As a 
result of your quest, draw wp a list of 
titles and descriptions of potentially 
useful films. (Note source information: 
purchase or rental costs, local school 
ownership, or free materials. ) 


pupils or fellow teachers participate. The 
long-range objectwe is to bring together 
a selection of the best possible learning 
resources. This can be a legitimate part 
of ongoing class activity or a project 
undertaken by your subject curriculum 
group. You may wish to exchange infor- 
mation with fellow students. 


Motion picture film learning 
500 


—— a a ea en es 


3 

If you are currently teaching, invite your 

students to become members of such 

search or questing committees as these: 

a Locating and using motion picture 
projection equipment in our classroom. 

6 Securing, evaluating, and using motion 
picture films in our classroom. 


c Hxamining, securing, and using super 
8mm film production equipment in our 
classroom. Recommendations should 
be worked out jointly with your stu- 
dents and actually tried out. Do you 
have results to report? 


4 
Conduct a test in the area of film use 
procedures. If possible, secure the film 
entitled Fidelity of Report (see Media 
References). Without any preparation, 
ask fellow students to view the film. 
Immediately afterwards, give a written 


2 

With the cooperation of your class group, 
locate and use 16mm or 8mm films in a 
variety of ways—in a large-group situa- 
tion, to start a project or a unit of work, 


6 
Help interested students to secure places 
and equipment in which to do individual 


re 

In terms of one particular subject- 

matter interest of your class (role-play 

this if you are not teaching now), select 

a film and plan for its use in a ‘‘study’’ 

situation. Incorporate into your plan: 

a Anappropriate introduction to the 
film through pupil-teacher planning. 


test of 18 or 20 items from the 100 
questions that accompany the film. 

What is the average score of the students? 
What are your generalizations about the 
scores with respect to a teacher’s responsi- 
bility when using a film? 


in small groups of similar interests to 
search for information that answers 
their own questions. What results have 
you to report? 


study of 16mm or 8mm films. Report 
observable responses. 


b A diagram showing optimum projec- 
tion conditions. 

c¢ Evaluation of the film in terms of 
learner responses. 

Report the kinds of creative follow-up 

activities that you feel are appropriate or 

that the students accomplished or should 

accomplish. 


After you have studied the section on film 
technology in the accompanying Student 
Production Guide, arrange to visit your 
learning resource center or the offices 

of the school media specialist or audio- 
visual coordinator to examine various 
16mm or 8mm projectors and motion 
picture production equipment. Visit a 


local dealer and compare what you feel 
you need (on the basis of your examination 
of the technology section) with what your 
school has available. The outcome may be 

a request to use certain equipment in 

your classroom or, if not available, a 
requisition addressed to your principal. 


9 

Put together a list of materials or things 
needed to make, with your students, an 
original super 8mm motion picture film. 
If necessary, borrow a camera from a 
parent or the athletic coach. (Or consult 
the audiovisual specialist or building 
coordinator). Put to the test this idea: 


10 

Consider the possibilities of integrating 
film learning with other related media— 
tape recordings, for example—an adding 
sound tracks to silent films so as to create 
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ision 


Instructional telev 


To identify the characteristics and nature of 

__ ITV which enable this medium to bring to pupils, 
_ In a highly efficient manner, needed and desired 

learning experiences. 


To identify the utilization responsibilities that 


pupils and teachers must recognize and assume —_” 


if the greatest good is to be achieved from ITV 
use experiences. 


To identify specifically an optimum classroom 
physical arrangement that would help to ensure 
effective ITV learning. 


To identify three kinds of innovative television 
learning experience arrangements in addition to 
broadcast ITV reception. 


To identify the role changes likely to occur as 
classroom teachers initiate television production 
activities in the classroom; that is, as they use 
videotape recording equipment as a pupil 
response device. 


To identify specific role changes that reflect 
pupil involvement and response as they use 
television as the means through which skills, 
experiments, demonstrations, and information 
can be reported to age-mates. 


Identify persons or organizations in or near your — 
school district which are sources of ITV lessons. : 
Arrange to watch and evaluate several or a se- 


quential series of such lessons and their accom- _ 


panying study materials. See pages 526-537. 


_ Prepare an ITV lesson plan describing the 
_ televiewing objectives, pupil-teacher preplanning 
_ activities, viewing conditions, and follow-up 


learner response activities to be sought. Justify 
this plan by referring to at least three research 
studies, the finding of which support these 


procedures. See also pages 516 and 523-526. 


Draw a diagram of the seating, listening, and 
viewing arrangements needed to ensure, for 
learners, effective reception of ITV experiences. 


Prepare proposals for two kinds of classroom 
television activities in which pupils accomplish 
most of the planning, production, and informative 
presentations. State specific objectives and the 
communication activities. State how you will 
evaluate the results of such experiences. See 
pages 541-546. 


Actively participate in or observe others who use 
open-circuit, closed-circuit, and/or VTR retrieval 
ITV learning experiences. Report at least three 
observations about conditions that affect the 
teacher’s role in initiating, guiding, and 
evaluating such instruction, 


Assist pupils with whom you work or can arrange 
to work actually to plan and use television as a 
personal communication experience. __ 

Evaluate the results in terms of observable learner. 
behavior changes. Describe objectives, process — 
activities, and observed behavior, which you 

will evaluate against the learning tenets in 
Chapter 2, pages 46-74. 


Re 


S you consider the use of televised 

information in helping learners 

realize their goals, review your 
own experiences with this extraordinary 
medium. 

The face and voice of the television 
newscaster are an experience that can be 
shared daily by at least 90 percent of those 
who live in North America and Europe 
and by smaller numbers elsewhere. At first, 
the telecaster appeared merely as a ‘‘talk- 
ing face.’’ Then he made his communica- 
tion more precise by referring to and show- 
ing illustrative material—pictures, charts, 
maps, objects, and short sequences from 
motion picture films. Next, some telecasters 
became ‘‘anchormen,’’ adding reports from 
fellow newscasters all over the country and 
filn. sequences from teams of photographers 
who roam the world to film persons, places, 
and things and events as they happen. In 
much the same way, instructional television 
has advanced from its small beginnings— 
pictures of ‘‘a good teacher at work’’—to 
the production of teaching-learning experi- 
ences that represent the cooperative efforts 
of teachers, media specialists, and television 
personnel. 

Only a generation ago, the viewing of 
a television image was something so novel 
that news magazines carried feature stories 
about such activities going on in the re- 
search and development laboratories of 
electronics industries. Contrast this with 
the worldwide television broadcasts which 
reported, instantaneously and both visu- 
ally and audibly, what was happening and 
what was being said on July 20, 1969, dur- 
ing the first landing of man on the moon. 
It is estimated ‘area 2 billion viewers saw 
those television reports as they watched 


alertly in the 62 countries of the world 
served by a combination of electronic fa- 
cilities staffed by more than 40,000 tech- 
nicians and Cea This at worked 
‘round the clock’’ in order to keep visual 
and sound reports flowing smoothly and 
observably through a system of satellites, 
earth stations, earth relays, and cable and 
microwave communications (see Figure 
12.1). Today such communication sophisti- 
cation can be, and often is, available to 
pupils and teachers in their classrooms. 

As the teacher turns from the extra- 
school world of worldwide telecommunica- 
tions to the classroom, a surprising variety 
of television developments and applica- 
tions becomes apparent. 

Often, television provides _ special- 
events iheeaile ie that schools can use as 
enrichment experiences to augment and 
personalize everyday teaching. Hxamples 
include the inauguration of the President, 
the opening of Congress, sessions at_the 
United Nations, and speeches made by the 

resident and Other hieh officials. Some 
particularly useful television broadcasts 
are offered by the Public Broadcasting 
Service (PBS), a network of more than 
200 television stations across the country, 
backed by the federally mandated Corpora- 
tion for Public Broadeasting. For example, 
PBS has broadeast a series of public 
affairs programs, ‘‘The Advoeates.’’ It also 
has rebroadeast some of the British Broad- 
casting Corporation’s series of ‘‘Master- 
piece Theatre’? multipart programs, in- 
cluding ‘‘The Forsythe page, Cee heh irst 
Churehills,’’ & Civilisation,’ and ‘‘ Jude 
the Obseure.’’ 


A very significant television program, 
‘Sesame Street,”’ created _and produced 
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FIGURE 12.1 


INTELSAT, the International Telecommunications 
Satellite Consortium, composed of 81 member 
nations, is gradually broadening the scope of 
worldwide telephone and television communica- 
tions by means of an increasing number of 
orbiting satellites. NASA launches the satellites 
under contract to COMSAT, the American- 
owned Communications Satellite Corporation, 
which manages the technical aspects of 
INTELSAT, but the satellites are owned by 
INTELSAT. The satellites are all placed into 
orbit over the equator, 22,300 miles up. At that 
altitude they travel at the same speed as the 
earth’s speed of rotation; thus each remains 
over the same place on earth. (a) Rockets—here 
an Atlas Centaur—boost the ‘“‘fixed-position” 
satellites such as this (b) INTELSAT IV into 
orbit. (c) A drawing shows how three INTELSAT 
IVs will give global coverage. (d) INTELSAT has 
satellites in orbit that relay audio and video 
messages to more than 50 earth station terminals 
such as (e) this one in Hawaii. 


by the Children’s Television Workshop, 
has been broadcast. by PBS sinee the fall 
of 1969. This outstanding effort to use tele- 
vision to teach the very young consists of 
130 one-hour programs that use anima- 
tion, film segments, and other arresting 


rienal evices to attract and hold an audi- 


ence estimated at more than 12 million 
preschool and primary-level children who 
learn the alphabet, words, numbers, and 
vocabulary concepts as they eagerly watch. 
The programs are constantly evaluated and 
revised. More recently, CTW has planned 
and produced another series, ‘‘The Elec- 


———_—_—— 
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trie Company,’’ which has been broadcast 
by PBS since the fall of 1971. This series 
of 130 half-hour programs is aimed at a 
higher level 
emphasizes teaching basic reading skills~ 
to children who are beginning to have 
readimg problems. In planning ‘““The Hlec- 


trie Company,”’ the producers made use of 
the intensive production experience ‘‘Se- 
same Street’’ had given them; they also 
drew on the evaluative judgments arrived 
at during research studies of the results 
of “Sesame Street’’ (see pages 523-526). 
Thus “‘The Electric Company,’’ in at- 
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FIGURE 12.2 


The television programs “Sesame Sireet” and 
“The Electric Company” are both designed for 
at-home as well as in-school viewing. The 
producers of both programs use all kinds of 
audiovisual media and communication devices 
to produce rapidly paced, changing, attention- 
sustaining experiences for children. The results 
in learning gains are uniquely positive. What is 
your response to this kind of instruction? 

(a) “Ernie” and “Cookie Monster,” two of the 
many “Muppet” puppets that appear regularly 
on “Sesame Street,” give a short lesson on the 
uses of the letter “D.” (b) Word detective “Fargo 
North, Decoder” of “The Electric Company” 
attempts to unravel the meaning of a mysterious 
coded message that has been “processed” and 
flashed on the screen of the helpful ““Opto- 
Spectometer.” Taking clues from the context, 
Fargo and the girl decode the word, but since 
this takes them some time, their young viewers 
become involved in trying to beat them to it. 
(You undoubtedly have already guessed: “furpo” 
is ““candy.”) 


Sending you furpo, 
because you're sweet as furpo. 
Remember, too much furpo 

= makes you sick. 


tempting to combat some of the more elu- 
sive learning problems encountered by 
older children, incorporates all that is now 
known about making television communi- 
cation reach children, In the format evolved 
to achieve this goal, the program makes 
heavy use of electronic ¢ r-venerated 


It also features vaudeville comedy rou- 
tines, takeoffs on soap operas and game 
shows, and rock music (see Figure 12.2). 
Supplementary television programs 
are originated in many school-financed and 
-staffed television studios in almost every 
large American and European city, bring- 
ing to classrooms in the area televised les- 
sons given by outstanding teachers and 
teams of local resource persons who con- 
duct demonstrations and explanations re- 


lating closely to the basic curriculum plans 
being pursued by watching students and 
teachers. 

In elassrooms where television is used 
as related instruction, the circumstances 
for viewing and study vary from the most 
rudimentary provisions for seeing and re- 
sponding to the most highly sophisticated 
provision for videotaping programs in ad- 
vance and organizing them for easy ac- 
cess or retrieval for study purposes. They 
then can be arranged for student who view 
as members of groups or who choose to 
study independently (see Figure 12.3). 

About her early impressions of in- 
structional television (ITV), one teacher 
reports: 


The day the door of my classroom opened 
and the technician rolled in our first 
television set, I was really shaken—I 
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couldn’t help but wonder if this was the picture film sequences, etc.—the more I 
way all instruction was going to be offered realized that here was a dramatic new way 
and if I, perhaps, would become dispens- of supplementing all the other learning 
able. However, the more I used ITV experiences available to us in our class- 
lessons and observed how well planned room. And to get the most out of all this, 
they were—using appropriate demon- Tas a teacher was going to be more needed 
strations, visual explanations, motion than ever before. 


FIGURE 12.3 


Televiewing is arranged to fit the needs of 
learners. (a) A small group studies away from 
others as they seek information of interest to 
them. (b) These pupils pursue independent study 
by dialing specific and available television 
programs (or films). What initiative and planning 
must be pursued in these cases by the adminis- 
tration, teachers, and pupils of these schools? 


The role the teacher was referring to 
is one that is constantly described by re- 
searchers. Research studies indicate again 
and again that television learning oppor- 
amie ecome increasinely efficient for 
learners when the teacher and pupils be- 
es eeply Osa first in_ anticipating 
nature ot i@aYoL Ih ision 
ae experience, then in arranging the 
most e RCS kin | 


and afterward in d_atterward in discussing ite rogram 
in a true Socratic-sty Socratic-style manner aaiGl fos- 


ters follow-up involvement and _ clarifica- 
olvement and ¢larinca- 


tion. 

A parent reports, ‘‘I’m glad television 
is finally being used in the classroom. Why, 
when I think of our living room just be- 
fore dinner time—the youngsters sit ‘glued’ 
to the TV screen! That kind of interest 
should be incorporated into our classroom.”’ 

Why is television so fascinating? Why 
has it captured the attention and interest 
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of children, teachers, and adults in general? 
How does it work? How are the best tele- 
vision programs produced? How may tele- 
vision become an effective part of day-to- 
day classroom instruction? Under what 
circumstances can teachers incorporate 
television into the broad spectrum of other 
media learning experiences? What new 
roles may be assumed whereby deep in- 
volvement may be achieved by both teacher 
and pupil? 

This chapter answers some of these 
questions by describing the nature and use 
of instructional television, both closed and 
open circuit, as well as the very important 
new emerging area of pupil-teacher planned 
intraclassroom television communication— 
the use of simplified television recording 
and playback equipment whereby pupils 
and teachers may plan creative and in- 
ventive television communication experi- * 
ences of their own. 


Television—a multimedia learning experience 


OR years, teachers have known much 
F more about what audiovisual tools they 
should have to provide needed classroom 
learning experiences than they have known 
about ways to get these new audiovisual 
tools for teaching. Films, models, slides, 
projectuals, charts, demonstration equip- 
ment—all these abound, yet, ironically, 
they are often very hard to acquire for 
classroom use. Educational television, at its 
best, has overcome much of this inaecesst- 
bihty_problem by serving ‘emen sly 
effective carrier of needed learning experi- 
ences that haye- Bociatec wit 
the audiovisual field, During any one we 
planned and well-presented series of school 
television programs, lessons may be com- 
municated through the interrelated use of 
film clips—selected short but useful seg- 
ments of 16mm films—chalkboard ‘vision 
tions, slides, models, specimens, experi- 
ments or demonstrations, and short seg- 


ments of tape recordings. Any or all of 
these may be referred to or explained by 
expert guests or by outstanding teachers 
who guide the course of television lessons. 
Thus “educational television can make avail- 
able many needed and heretofore inacces- 
sible learning experiences—experience that 
most Teachers —quickty realize adds _ effi- 
cleney to classroom instruction, 
Instructional television production 
creates many opportunities for cooperative 
planning by teachers, supervisors, learn- 
ing materials experts, ead skillful TV pro- 
duction teams. Instructional television at 


its best results from the combination of 
careful curriculum planning, subject con- 
tent analysis, an he selection and inter- 
related use of the most a i i 
structional media. 

The next step, evaluation, is invariably 
engaged in as teachers integrate the tele- 
vision programs into the etreant of elass- 


room instruction. As teachers and pupils 
discuss and use television, they quite nat- 
urally evaluate the quality of the content, 
its appropriateness to the age of the learn- 
ers, and the clarity with which under- 
standable and useful information and skill 
understandings are communicated. On the 
basis of such evaluations, teachers, subject 
experts, and ITV producers continue their 
recycling or revisions aimed at further 
improving television lessons, as well as 
plans for their use. 

Throughout this eycle of production, 
classroom utilization, and evaluation, the 
weaker ‘‘links’’ in any television series are 
gradually replaced by more effective teach- 
ing demonstrations until finally the best 
instruction through television is realized. 

One of the current remarkable demon- 
strations of multimedia educational tele- 
vision is ‘‘Sesame Street,’’ the series of 
programs already mentioned. These pro- 
grams, which are primarily intended to 
improve the range of concepts and vocabu- 
lary level of disadvantaged preschool chil- 
dren, take place amid the adults and chil- 
dren who live on ‘‘Sesame Street,’’ who 
work and play there just like people every- 
where. Although the programs are aimed 
at young children, adults “‘identify’’ with 
their realism and the “‘magic’’ of the con- 
tent, which employs all kinds of fascinat- 
ing visual and audio experiences: puppets; 
animated cartoons that show, for example, 
numbers grouping and regrouping them- 
selves into many types of sets, each equal 
to 5 or 10 or another number; animated 
letters of the alphabet which move around 
and present themselves in a variety of 
eae animated graphies and cartoons that 
explain vocabulary concepts by visualizing 
rather than verbalizing; and larger- chant 
life caricature birds and animals that move 
and ‘‘speak’’ for themselves. Little won- 
der that this program has attracted an au- 
dience of 12 million preschool and primary- 
grade children. 

‘“Sesa : a2 erged from 


several years of experience as one of the 
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most intensively researched areas of tele- 
vision learning. The reason for this is that 
the producers first established educational 
goals for the program that involved spe- 
tife readiness learnings, including these: 
knowledge of body parts, letters of the 
alphabet, and words; recognition and un- 
derstanding of numbers; understanding of 
‘‘relational’’ vocabulary, that is, amount 
relationships; understanding of size and 
‘“position’’ relationships, as in ‘‘through,”’ 
““into,’’ “‘over,”’ ‘‘under,’’ and so forth. 
Therefore these known ends could be ob- 
served and evaluated in the behaviors of 
children once television instruction was 
completed. 

Present and future classroom teachers 
will be primarily interested in two broad 
areas of information resulting from re- 
search on the first two years of ‘‘Sesame 


Street.’’ The first of these broad areas con- 


cerns the kinds of behavioral changes in 
performance that have been observed among 
children who have watched ‘‘Sesame 
Street’? and who have, as a result, devel- 
oped specific cognitive skills and awareness 
of cognitive information. The second broad 
area concerns the observed attitudes of 
these children once they have started their 
first formal school experience, usually in 
kindergarten. 

Among the significant observable cog- 
nitive changes that have occurred, the fol- 
lowing are the most important : 

—T. ‘The “Sesame Street’’ programs did 
impart basic facts and skills to children 
aged 3 to 5, particularly to those who 
watched most frequently. 

2. The programs were as effective for 
black disadvantaged children as for white 
disadvantaged children. 

3. Disadvantaged children who were 
continuing viewers gained as much as ad- 
vantaged children. 

4. The 3-year-olds among the most fre- 
quent viewers gained more and ended with 
higher total scores than older children who 


\ viewed less frequently. 


The second broad area of measure- 


ment, relating to attitudes, was under- 
taken particularly during the second year 
of the program. The measures of attitudes 
used showed definite gains in favorable at- 
titudes toward school and toward people 
of other races among frequent viewers as 
compared with infrequent viewers. 

Another significant result suggested 
by research on the second year of the pro- 
gram is this: although gains in vocabu- 
lary, mental age, and IQ have never been 
objectives of ‘‘Sesame Street,’’ as a side 
effect the program may be having a positive 
impact in those areas; at least, this is the 
conclusion that ean be drawn from viewers’ 
performance as measured by one of the 
standardized tests (Peabody Picture Vo- 
cabulary Test) used with preschool chil- 
dren. 

The overall generalization made after 
the first year of ‘‘Sesame Street’’ and 
confirmed after its second year is that those 


children, regardless_of_age,—who_watehed 
the most Jearned the most The vitally im- 


portant effects of this basic result on 
readiness for school are summarized in 
Figure 12.4. 


Finally, one_of the most important 
results of the second-year research is the 


finding that there is no basis for the fears 
expressed by some that ‘‘Sesame Street’’ 


viewers, accustomed fo its fast-paced en- 
tertaining television format, would _be 
‘““turmed off”” by conventional classroom in- 
struction when they started school. Actu- 
ally, quite the opposite is true: the degree 
of readitress provide Sesame St 

alfows learners to slide sm and_effi- 


ciently into the classroom interaction and 


other opportunities given them during for- 


mal instructional programs.! 


1 The discussion of research findings on ‘‘Sesame 
Street’’ is based on information in 4 Summary of 
the Major Findings in ‘‘The Second Year of 
Sesame Street: A Continuing Elevation’’ (a re- 
port by Gerry Ann Bogatz and Samuel Ball), Bdu- 
cational Testing Service, Princeton, N.J., Novem- 
ber 1971. 


FIGURE 12.4 


Teachers of children beginning school in the fall 
of 1970 who had “‘Sesame Street” “graduates” in 
their classes were asked to rank all children in 
their entering classes on the indicated seven 
different criteria relating to readiness for school. 
The teachers were not told which children were 
under study. Researchers summarized in this 
graph the teacher rankings of the children who 
had viewed ‘“‘Sesame Street,” dividing them into 
four degrees of frequency of viewing. 


There is a still newer example of a 
television series that successfully involves 
children—in this ease because children_ 
actually create the programs. The half-hour 


program, which is called ‘‘Zoom,’’ is pr 
duced by WGBH-TV in Boston and has 


Broadeasting Service network since the be- 
ginning of 1972. “Zoom,” aimed at_chil- 
g med at en 


Gren 7etouleeans planned and ereated by a 


re viewmeg audience (the panel is 
changed every I3 weeks). These seven chil- 
dren interact with adult adviser-editors, 
of course, but the children themselves make 
the final decisions about the content of each 
program, The result is a fast-moving series 
of programs that include animated and 
documentary films made by children and 
feature the panel members themselves in 
various ways—they all ‘‘rap’’ together on 
topics that interest children their age; 


512 


100 Viewer Frequency 


“Sesame Street’’ Viewers Compared; Average Percentile Rank by Extent of Viewing 


they put on dramatic skits; some or all of 
them do song-and-dance numbers. No adults 
appear on the programs. The panel mem- 
bers constantly invite their viewers to send 
in films, ideas for skits, and so on—and 
they do. Thus ‘‘Zoom’’ is apparently 
achieving its overall goals—to encourage 
creativity in children and to make tele- 
vision participatory. The program also is 
ee ans of“ suecessful interac- 
tién between children and adults as each 
group seeks to un ; 


us it has been proven that television 


Children who watched rarely or never 
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School 


is a powerful communication tool. Even so, 
it must be realized that pupils must be 


‘actively involved in_ it, as they must be 
in_ any type_of learning, Rather than re- 


ucing viewers to a passive dreamlike 
state—which has happened—television, if 
it is to improve our entire learning en- 
vironment, must continually devise ways 
to encourage the active response and in- 
volvement of the learner. How teachers 
may accomplish this will be discussed later 
in this chapter. 


Nature and scope of instructional television 


| NSTRUCTIONAL television is a multimedia 
learning resource. Like films, filmstrips, 


models, community study, and related re- 
sources, it must be experienced to be un- 


derstood and appreciated. The technical 
and scientific electronic processes by which 
televised images are actually captured, 
transmitted, and revisualized before the 
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learner are significant and interesting (see 
the accompanying Student Production 
Guide). Nevertheless, It_is the sual 
produced in the 

all-important. The validity and under- 
standability of this experience are enhanced 
because it is essentially visual, employs 
motion, and, in most of the more recently 
established use situations, employs color 
in such a way as will enhance meaning and 
understandability. 

The advantages to the learner of eare- 
fully produced and wisely used television 
thus include its high visual impact as it 
presents lifelike and_ realistic experiences. 
When television is available to teachers, it 
has the effect of enlarging instructional 
experiences, expanding curriculum learn- 
ing opportunities, and stimulating both 
pupils and teachers. The obvious reason 
for this is that it is far beyond the ener- 
gies or capacities of any one or a few 
teachers to match the literally hundreds 
of hours of planning and production and 
other professional work necessary for good 
television. All of these advantages must be 
evaluated realistically. This includes weigh- 
ing them against several limitations, among 
which are the predetermined pacing of in- 
formational materials and experiences, the 
inability of studio teachers or producers 
to witness possible positive and negative 
reactions and responses from pupils, and 
the fact that class scheduling is upset by 
fixed broadeast schedules. 

However, when teachers and adminis- 
trators objectively evaluate both ad- 
vantages and disadvantages of ITV, there 
are many ways, as will be described later, 
for capitalizing on its strengths and over- 
coming many of its weaknesses. Schedul- 
ing problems, for example, are overcome 
by prerecording and Tater ptay 
latest easily operated electronic equipmel 
In any case, because the advantages So 
overwhelmingly outweigh any possible 
limitations, teachers in general and stu- 
dents welcome the television learning ex- 
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perience as a means of broadening their 
grasp of the bewildering environment of 
the world’s people, places, and happenings. 


International instructional television 

A good communication idea is universal, 
and this is the case with instructional tele- 
vision. Instructional television .develop- 
ment has taken place in many parts of the 
world. 

In Sweden, as in Germany, Italy, Eng- 
land, Japan, France, and other countries, 
television production and broadeasting are 
the responsibility of the central govern- 
ment. Recently, in Sweden, 5,000 young 
people enrolled in a single electronics 
course in which television broadeast dem- 
onstrations were supplemented by small- 
group meetings to which students brought 
actual models assembled from packets” Oey 
electronic parts distributed before the tele- 
casts to all who were enrolled. The ad- 
vantages of large-group communication 
were ine “iron: with a highly desirable 
degree of individual iovelvenient and per- 
foe mance (see Figure 12.5). 

The Inner ifender Edueational Tele- 
vision Service currently broadeasts closed- 
circuit programs to more than 1,400 publie 
and private schools in the London area. 
Unique in this operation is the number of 
school personnel who are involved not only 
in the decisions to broadeast certain in- 
formation, but also, more important, in 
supervising and demonstrating good class- 
room maiiaeivon: Inner Tandon television 
preceded its first broadeasts with two years 
of intensive study and media learning SYS- 
tems analysis. During this time, fleeistone 
were made concerning the subject areas to 
which televised information broadcasts 
could make the greatest instructional con- 
tribution, preliminary pupil performance 
behavioral goals were carefully outlined, 
and all kinds of interrelated media com- 
munication tools—films, models, charts, 
graphics, and so forth—were evaluated for 


FIGURE 12.5 


Teaching with instructional television is inter- 
national. (a) Two professors examine one of 
eight packets of electronics parts to be 
assembled by each of 5,000 enrolled students 
to prove their new knowledge gained from 
participating in one Swedish national television 
course originating from (b) this studio in 
Stockholm. (c) These Japanese schoolchildren 
participate in the world’s most comprehensive 
program of instructional television. 
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use. Only after these processes were com- 
pleted did production go forward. Once 
broadcasting had begun, teams of inten- 
sively trained teacher-supervisors were de- 
ployed among the teachers in the schools 
using television to assist in effectively in- 
tegrating television into ongoing classroom 
work, carry on evaluation of the efficiency 
of ITV, and assure that positive evalua- 
tion outcomes were recycled into improved 
ITV programing. Most of those involved 
in this process are classroom teachers who 
are given one- or two-year leaves to be- 
come involved in the planning, production, 
utilization, and evaluation of ITV for the 
Inner London schools. After such service 
most return to the classroom, and counter- 
parts continue the cycles of work. 

In Japan, where television is carried 
out under the direction of a national au- 
thority, instructional television occupies an 
important place in classroom instruction. 
ernee national television has one great 

dvantage | a monthly tax of about one 
dollar is collected on each of the approxi- 
mately 24 million receivers. The proceeds 
are used to finance the network. The Japan 
Broadcasting Corporation (NHK) devotes 
most of its scheduling to educational pro- 
graming—about 70 percent may be classi- 
fied as formal or informal education. At 
present, about 100 relay stations intercon- 
nect with open broadcast circuits to pro- 
vide the most complete educational tele- 
vision coverage in the world. More than 
90 percent of all primary schools and more 
than 80 percent of all intermediate and 
high schools make use of the educational 
broadcasts, which continue during 10 hours 
of the day. 


Instructional television in the United States 

Instructional television which is directly 
identified with presenting information and 
experiences related to ongoing courses of 
study in curriculum plans pursued by local 
school districts is made available to most 


FIGURE 12.6 


ITV is a teaching device highly effective in 
explaining and demonstrating cognitive informa- 
tion. This Michigan State University professor 
uses TV and the telephone to communicate with 
his students who assemble in dormitory or 
campus TV study centers. At appropriate inter- 
vals he involves his students by answering or 
asking pertinent questions over the telephone. 
What effect does this kind of communication 
produce? What are your opinions? 


of the nation’s schools through 48 state net- 
works. Because of television’s efficiency, 
instruction is pursued through ITV means 
in 232 universities, 908 colleges, and more 
than 100 seminaries and institutes. 

At Michigan State University, for ex- 
ample, more than 78,000 eredit hours are 
offered each academic year through tele- 
vision. Closed-cireuit television—signals— 


sent through wires—is used ; ehioan 


addition to educational advantages there 
are economic advantages to this kind of 


instruction. Studies also show that the 
Spittal LN NE 


516 


achievement levels of students using ITV 
lessons are, in the majority of cases, simi- 
lar_to or higher than the accomplishment 
levels of students receiving traditional col- 
lege instruction. 

An overwhelming record of participa- 
tion in television learning in the United 
States has been accumulated among the 
elementary, intermediate, and secondary 
schools of the nation. The 3,000 public 
school districts using ITV list nearly 16 
million enrollments, the highest being in 
science, the social studies, language arts, 
and English. Smaller but still imposing en- 
rollments of one million or more are re- 
corded in music, art, and the modern lan- 


quages. In all, nearly 7 million students 
are relying on television study for one or 
more of their classes.” 

So successful has television been in 
capturing the imagination and active par- 
ticipation of Americans that public edu- 
cational television broadeast facilities have 
been set up which are completely separate 
from the commercial television networks. 
The Public Broadcasting Service, as al- 
ready mentioned, manages a network of 
200 public television stations, making pos- 
sible national programing of public tele- 


2 Lawrence MecKuene, National Compendium of 
Televised Hducation, Vol. 15, Michigan State Uni- 
versity Continuing Education Service, 1968. 
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vision for adults and youth. National Ed- 
ucational Television, a national program 
production organization, provides a ma- 
jor portion of ‘the adult evening Bs 
seen on public television dremel Six re- 
gional television networks and 12 state 
networks link together geographically re- 
lated stations and facilitate the exchange 
of programs for common broadeast. 

The most recent development has been 
the establishment of the Corporation for 
Public Broadeasting (CPB), created by 
Congress in 1967 and operational since 
1968. In effect, the act creating CPB states 
that the entire United States should have 
the benefits of strong public broadcasting 
—instructional as well as culturally edu- 
cational. Under the auspices of CPB, the 
Puble Broadeasting Service reaches nearly 
all the 50 states and territories of the 
United States. In furthering this program, 
CPB is the authorizing agency providing 
funds made available by Congress, but ad- 
ditional efforts are made through matching 
funds to incorporate financing from public 
foundations and trusts. 

It is through such developments as 
these that high-quality, highly useful, and 
socially valuable television information is 
being made increasingly available to school- 
children, youth, and adults. 


Closed-circuit television 


Television programs are distributed or 
» through two main avenues: 


ae rom Which signals are Tal ar 


TABLE 12.1 


Influence of classroom TV instruction on 
achievements in English and social studies 
by eighth-graders in Maryland 


classrooms (see the technical explanation 


in the accompanying Student Production 
Guide). 

One of the many well-established 
closed-circuit systems has continued in op- 
eration in Hagerstown, Maryland, since it 
first began in 1956. Thus one may see in 
Hagerstown high-quality educational tele- 
vision programs in widespread use. The 
success of educational television in Hagers- 
town has been verified by research studies 
carried on there; these studies represent 
one of the most comprehensive continuing 
investigations of television instructional 
work yet earned out (see Table 12.1). 
One_ot argest_closed- sireuit 
stallations inuine in operation 
South Carolina. In 1960 the legislature of 

vat state authorized $1 million for edu- 
cational television installations. The edu- 
cational television network of South Caro- 
lina ties together more than 100 schools in 
the Charleston and Columbia areas and 67 
junior and senior high schools in most of 
the state’s counties. 

Other examples of closed-circuit tele- 
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Hagerstown schools 


er 


Rural schools 


Sept., 1957 May, 1958 


are e 

oo oo 

eS § &8§ 

Ss - —] 

Grade 8 : gee Ss ei 

Vocabulary 1.59 \(23)5) 8:13 

Reading Comprehension 7.69 (19) 8.26 

Spelling 7.56 (15) 8.18 

Capitalization 8.10 (48) 8.65 

Punctuation 7.44 (21) 7.98 

Usage 7.37 (17) 7.89 

Map Reading 7.95 (31) 8.52 

Reading Graphs and Tables 7.79 (28) 8.52 
Knowledge and Use of Refer- 

ence Materiai 7.97 (39) 8.66 


Source: Washington County Closed Circuit Television Report, Board of Education 


1964. 


vision instruction may be found in hun- 
dreds of American and European schools. 
In the Horace Mann school in Munich, 
Germany, teams of teachers work together 
to prepare meaningfully arranged demon- 
strations which, once prepared, may be 
sent by closed circuit into three or four 
classrooms simultaneously for study; or 
they may be recorded on videotape for use 
repetitiously or later (see Figure 12.7). 
In London, many schools are inter- 
connected by closed-circuit television, as 
has been mentioned. ITV is used there to 
bring information that research has shown 
can be communicated effectively by tele- 
vision to thousands of widely scattered stu- 
dents. The television information is inte- 
grated by the classroom teachers in London 
into many kinds of interpretive, clarifying, 
learner-involvement follow-up activities. 
The nature of such activities varies as 
widely as do the interests and creative plans 
of teachers and pupils (see Figure 12.8). 
In France, creative uses of closed-cir- 
cuit television are being carried out in 
several designated research centers. In 


= 8 Percentile 


(22) 
(50) 
(29) 
(17) 
(24) 
(27) 


(43) 


May, 1961 Sept., 1957 May, 1958 May, 1961 

a= oO 4 Oo ro ® (a4 wo 
ef £ eS £ gS & gS = 
BS S$ sS & BS & BES SG 
os °& Opel (Eb re, OS 

Sa ar r- . 8 
8.44 (35) 7.06 (10) 7.30 (8) 7.89 (16) 
8.46 (24) 7.29 (10) 7.63 (8) 8.08 (14) 
8.61 (33) 7.17 (10) 8.05 (15) 8.14 (20) 
9.18 (72) 7.37 (16) 7.94 (19) 8.38 (37) 
8.60 (55) 6.93 (10) 7.63 (19) 7.82 (24) 
8.27 (29) 6.67 (7) 7.47 (10) 7.65 (13) 
8.86 (44) 7.65 (17) 7.99 ( 8) 8.49 (23) 
8.76 (29) 7.51 (16) 7.93 (16) 8.20 (22) 
8.93 (57) 7.55 (18) 8.09 (16) 8.47 (31) 


of Washington County, Maryland, 


eee 


one of these, lessons taught by members of 
the teaching staff, assisted by technicians, 
originate in a production center located in 
the school. Classrooms are light-controlled 
so that they may be altered at a moment’s 
notice to accommodate different types of 
media learning. Children at work in this 
school combine ITV learning experiences 
with other learning and response oppor- 
tunities. They may refer to films, filmstrips, 
and so forth, which are available for their 
use in the school’s learning resource cen- 
ter. They also may actively participate in 
the production of original ITV lessons (see 
Figure 12.9). 

Closely akin to closed-cireuit television 
is a limited broadeasting technique, the 
2900-megahertz microwave system, more 
flexible than closed circuit but less universal 
than open circuit. It is necessary to apply 
to the Federal Communications Commis- 
sion for permission to use this type of 
broadcasting, which reaches schools within 
Do to 20 miles. At Bradley University, 
Peoria, Illinois, is one such installation, 
which has become a pattern for hundreds 
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FIGURE 12.7 


This teacher in Munich is using a microscope 
and a television camera to enable groups at 
work in three remote classrooms to see in pre- 
cise detail the cell section he is about to 
describe. What communication problems does 
this technique surmount? 


FIGURE 12.8 


These London schoolchildren and their teacher 
are pursuing their quest for further information 
by observing at firsthand to clarify ideas de- 
veloped initially during a television series, 
London Past and Present. How may the teacher 
positively affect the usefulness of ITV? 


of others. On the basis af such_anceessia) 
pioneering in the us 1al_tele- 


vision, many state and regional 


ee 
have now _been established which employ 


hree types of information. < bution 


—open-circult, closed-circuit, and 2500- 
megahertz microwave transmission. In ad- 
dition, recorded television is exte nsively 
used ie record and_ rebroadcast, to record 
on tape ‘and_then distribute programs by 
mail or other surface means, and to record 
in order to analyze and improve programs. 


networks Fi, 


vIfK 


Recording and playing back 
instructional televisi 


SBSRDERSS ce acne tae permits the 
ayback the elece 


Tee ae images and 


tape not unlke that used in a 


us 


tronie 
sound on 


tape recorder. VTR recorders—use—wider 
tape, however, varying from \% to 1 to 2 
inches. (A. det ailed exp lanation of this 


process is included in the accompanying 
Student Production Guide.) 
A very recent development that is a 
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FIGURE 12.9 


ITV is one component in a system of inter- 
related learning experiences at Le Mar le Roi, 
France. (a) The lessons usually originate in the 
school’s own production center. (b) Pupils may 
continue their search by referring to other media 
learning resources available to them in the 
school’s audiovisual center. 


— 


i 
#65 
} # 
ie 


ee 


workable and efficient alternative to open- 
reel VTR recording-playback is the ““video 
cassette’’ system. This vision and sound re- 
cording technique makes it possible to video- 


tape anything and play it back immediately 
through anys VV 
simply inserting a cassette into a player. 


The cassettes, which run up to 60 minutes, 
may be in color or black and white. All that 
is necessary is a video camera and a special 
recorder-playback that immediately pro- 
duces cassettes of 44-inch or 34-inch video- 
tape. The recorder-playback or a separate 


player unit is connected to the antenna in- 
put of the television set. Thus live audio- 
visual classroom learning experiences can 
be captured on videotape and immediately 
shown on the regular classroom TV set or 
stored for later reference, The simplicity of 
the cassette system enables students of any 
age to use the tapes for self-evaluation or for 
analysis of activities they have created. The 
cassettes may be quickly dupleated for si- 
multaneous use in any classrooms equipped 
with players and TV sets. Also, films 
and videotapes in other forms and sizes may 
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FIGURE 12.10 


Component parts of two current systems for re- 
cording and playing back televised information 
are shown: (a) a video camera; (b) an open-reel 
VTR recorder-playback and receiver; (c) part of 
a VTR cassette system—cassettes and player 
used with the standard TV set in the background. 
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be rapidly and inexpensively converted to 
cassettes that can be shown in this way. The 
opportunities for using this simple cassette 
system in innovative and creative ways in 
the classroom are limited only by the 


or EVR. In this system, pictures and sound 
are stored for later playback on a thin film 
slightly less than % inch wide, packaged 
neatly in a small cassette. This film is usu- 
ally divided into two parallel channels, each 
with its own magnetic sound track. In 
black-and-white EVR, each channel may be 
used for separate programs. In color EVR, 
however, one channel is used for image 
information and the other channel for color 
information. Unlike motion picture film, 
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EVR film has no sprocket holes. Synchroni- 
zation is accomplished through tiny optical 
marks on the film itself. 


A basie difference between VTR and ~ 


EVR is at the stage of original recording. 
VTR permits a good deal of latitude, al- 


lowing recording and playback to go on 
within a classroom or television studio. The 


technique has been sufficiently simplified 
so that students and teachers can use it (as 
will be explained later). In the case of 
EVR, the original recording must be dome 
HaGGy Sale «MUSICA a ca ae 
and Taboratory conditions. The playback 
phase of EVR, however, is extremely simple 
and versatile: completed cassettes of film 
are inserted easily into a playback mech- 
anism for broadcast reproduction or use 
in a single classroom. 


Instructional television: some research findings 


NSTRUCTIONAL television has now played 
I an increasingly important part in the 
American educational scene for two dec- 
ades. Those who have been and are re- 
sponsible for its development and use dur- 
ing this time must be credited for their 
integrity in refusing to become complacent 
about ITV. That is, these people have 
never stopped searching for ways and 
means to improve the quality and effec- 
tiveness of this form of communication. As 
part of their efforts, they have carried 
out or sponsored more than 1,900 research 
investigations aimed at finding out how 
television can improve learning opportuni- 
ties by continually expanding the types of 
useful experiences it provides and making 
them available to increasing numbers of 
learners, 


: * telavisi : 
search and develo | ified : 


First, the ‘‘master teacher’’ idea ex- 
pressed the theme of many of the early 


television efforts. It was hypothesized that 


if one could locate an outstanding teacher, 


ON 


he might use television as the means of 
making that individual’s skill i i 


8 
available to wide numbers of students. The 
early role of television was thus character- 


ized as capturing the teacher at work and 
broadcasting him as he was—and even the 
best of teachers was likely to rely exces- 
sively on verbal communication. Research 
examination of such early efforts revealed 
that the learners who responded to such 
instruction did about as well as—no worse 
than and no better than—those who were 
taught in traditional ways. In other words, 
this first research inevitably reported: no 
significant difference. It should be added 
that the advantages inherent in broadeast- 
ing “‘master teachers’’ were often negated 
by the feeling on the part of the local class- 
room teacher that he was being set aside 
and placed in a position of secondary im- 
portance and thus had no real responsibil- 
ity, since the television teacher was literally 
“‘taking over.’’ 

An important result of this early re- 
search was that it came to be recognized 


that there is no magic in lessons just be- 
cause they are televised. That is, instruc- 
tional television, to be effective, must em- 
ploy the particular and specific strengths 
of the mediwm—its ability to visualize, to 
magnify demonstrations and_ illustrative 
materials, to give every learner a ‘‘front 
seat,’’ to bring into the classroom learning 
experiences that the local teacher cannot 
arrange (costly experiments, complicated 
demonstrations, visual excursions to remote 
or inaccessible places), to bring current 
events experiences instantaneously into 
the classroom, and so on. When such char 
acteristics were actively utilized, when 
recognized learner needs were anticipated, 
and when methods were suggested for en- 
couraging learners to respond actively to 
the experiences (pre- and post-television 
activities pursued by both local classroom 
teacher and pupils), research began to re- 
veal more significant gains. 

This new cycle of ITV production and 
use was characterized by careful planning 
by teams of television producers, directors, 
and assistants to achieve the best possible 
use of all kinds of interrelated and needed 
learning experiences in terms of the goals 
to be achieved. Thus models, objects, speci- 
mens, film clips, flat pictures, graphics, 
demonstrations, charts, and so forth, were 
all brought into televised learning. 

The research of this period has been 
summarized by Chu and Schramm, who 
report that pupils can learn with improved 
efficiency from carefully produced and 
wisely used instructional television. For 
example, one study investigated the re- 
sponses to television of more than 200,000 
students at work in 800 public schools. 
These pupils, evaluated on their work in 
English, mathematics, science, and social 
studies, used television effectively to gain 
known goals and objectives.® 


8 Godwin C, Chu and Wilbur Schramm, Learning 
from Television: What the Research Says, Stan- 
ford University: Institute for Communication Re- 
search, December 1967. (Also ERIC-ED 014900, 
Research in Education, Vol. 3, No. 5, May 1968.) 
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In general, research results show that 
television can be used efficiently to teach 
any subject where one-way communication 
contributes to learning. However, to achieve 
its full effectiveness it depends on the par- 
ticipation of classroom teachers who ar- 
range to use readiness as well as postview- 
ing opportunities to discuss, clarify, and 
respond. In other words, once effective tele- 


vision learning experiences have been de- 


signe roduced, great reliance must 
ben laccdneaw eee camica tate 
invariably is the ultimate influence that _ 
determines when and how _the student is 
affected. 

Accordingly, a third cycle of research 
as considered various ways in which the 
classroom teacher can actively involve the 
learner in television instruction. For ex- 
ample, such research has been conducted 
in Santa Clara, California, by television * 
personnel who studied the relative effec- 
tiveness of three methods of classroom tele- 
vision utilization. Eight hundred fifth- 
grade students divided into three groups 
were exposed to 12 television lessons in sci- 
ence. In one group, the teachers were asked 
to use the Socratic approach—ask ques- 
tions and ask the children to give imme- 
diate knowledge of correct responses—after 
each telecast. In the second group, the 
teachers were asked merely to explain to 
the students that they would proceed di- 
rectly into television experiences without 
any preliminary question-and-answer ses- 
sion. In the third group, the teachers were 
provided with a programed guide and left 
to their own devices in using it or ignor- 
ing it. It was found that the teachers who 
used the Socratic or discussion method of 
instruction achieved the highest results 
with their pupils. The generalization is 
that teachers _ who consetentiousty_attempt- 
to-invotve-t Students in the lesson and ~ 
attempt to 0 encourage them to respond ac- 
tively to to questions about t the he content achieve 
good results. Cnn iviseent the tea teacher, t through 
his actions and akon > in the Rigeercors 
gives evidence that television is an im- 


portant and useful learning tool, students 
invariably accept the cue.* 

Another investigation concludes that 
enthusiastic and conscientious handling of 
foreign language ITV lessons by classroom 
teachers invariably results in higher 
achievement by participating students. Its 
author states: 


Far from the concept of letting the machine 
do all of the work, it is evident how little 
foundation there is to the fear that 
television will replace the teacher. On 

the contrary—and here findings of 
research projects agree—evidence mounts 
up that it is only with the aid of the 

teacher that television can be an effective 
means of teaching foreign languages in 

the elementary school.® 


A study conducted in the Denver pub- 
lic schools shows that learners’ progress in 
televised foreign language instruction in 
the elementary schools indicates that the 
degree of learner involvement. in activities 
growing out of the television viewing is 
directly related to performance. (This 
Bind ee ere iecpeidetail on pages 
533-535. ) 

To sum up, research evidence that has 
been accumulated over the last 20 years 
yields these significant generalizations : 

1. The use of instructional television 
in the classroom can result in statistically 


significant advantages when television is 


planned and produced in_terms_ of the 
known principles of media _ learning Sys- 
tems analysis and application, (An out- 
standing example — is Inner London tele- 
vision, Which was preceded by two years 
of preliminary planning and is carried on 


4The Effect of Different Television Utilization 
Procedures on Student Learning, Santa Clara 
Office of Education, San Jose, Calif., 1968. 


5S. E. Randall, Research Results in Three Large 
Televised Foreign Language Courses in the Ele- 
mentary School Programs. Paper read at the Inter- 
national Conference on Modern Foreign Language 
Teaching, West Berlin, Germany, 1964. 
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concurrently with intensive in-service 
training of teachers, as already described.) 
2) Goals an and ob ectives to be achieved 


by learners { ’ must be known. That 
1s, learners oan teachers must know why 


$$ ————_— hh OTT 
the are using television and what urposes 


it will serve. 

3. ITV is most likely to communicate 
effectively when lessons are so planned as 
tO Use; It context, interrelated and appro- 
priate other visual and audio experiences 
needed by and “useful to learners. (These 
experiences are provided by using films, 
audiotapes, community study, classroom 
discussion, classroom demonstrations, flat 
pictures, maps, ete.) 

4. To be effective, televised material 
must be easily seen and heard. The best 
possible seeing and listening conditions 
must be provided for all students. 

5. Television is most effective when it 
is in color. Color _is inherently interesting ; 


m important, it often provides the final 


clues essential to unlocking meaning and 
understanding. 


6m lhe classroom teacher who accepts 
and uses television as a useful and effec- 


tive means of more successfully accomplish- 
ing curriculum and_cours d_course-of- e-of-study goals 
achieves significant results. a. 


7. The classroom teacher who encour- 
ages ITV preparatory and follow-up activi- 
festa eerreeny ty aoe a 
ase-trew-found information in creative and 
inventive ways achieves sienificant results, 

~ Thus ITV, to be effective, must be an 
integral part ae the overall dlassatwye learn- 
ing ‘environment, When it is, it produces 
great student response and involvement. 

Early in 1972, there was an Interna- 
tional Seminar on the Content of Instruc- 
tional Television, led by Wilbur Schramm, 
Ray Carpenter, and Arthur Lumsdaine. 
At the end of the seminar, these three men, 
who have long been generally acknowledged 
as preeminent in the field of media and 
television research, evolved a brief deserip- 
tion of good instructional television. It 
would be ‘Gitcult to find a more appropri- 


ate way to close a discussion of ITV re- 
search than by quoting this statement that 
synthesizes the views of a panel composed 
of Schramm, Carpenter, Lumsdaine, and 
12 other media research experts : 


Good ITV programs hold the child’s atten- 
tion while leaving room for thinking ; 

make use of proper repetition, variation, 
and sequence; bring out the creative 
potentialities and fun involved in learning ; 
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and lead the child toward some activity 
after the program. Good ITV programs 
look toward freeing the child to find his 
own problems and answers. Good ITV is 
much more than content ; television is 
actually part of a learning-teaching 
system. Thus the greatest function of ITV 
is to push and stimulate this much 

larger context of learning, of which 
television is always only a part.® 


Selecting and using instructional television programs 


IKE all new media learning materials, 
[e instructional television carries with it 
its own teaching-related responsibilities. 
However, unlike other media learning ma- 
terials, instructional television seldom ecar- 
ries with it opportunities for the teacher 
to preview it in advance and make preuse 
judgments. In order to offset this draw- 
back at least partially, those who produce 
instructional television learning experi- 
ences usually prepare accompanying les- 
son plans and descriptions that are given 
to individual classroom teachers early in 
the semester. These preliminary announce- 
ments and lesson plans in ITV manuals 
usually describe content and set forth 
learner objectives and goals. On the basis 
of these, the teacher may decide in advance 
whether or not specific ITV lessons will 
be useful in meeting the needs of the 
viewers—his own students. Then when the 
television lessons are received into the 
classroom, the teacher may review his pre- 
liminary judgments. 


Some suggested prebroadcast activities 

Television, when it is used wisely, is 
brought into the classroom as a learning 
experience that is closely related to the 
curriculum, useful, and interesting, Les- 
sons should not be used casually. If the 


teacher arbitrarily stops an ongoing ae- 
tivity just because a given television pro- 
gram has been announced for a specific 
time, disaster may follow. One teacher un- , 
wittingly described this type of mistake 
when he was discussing his use of ITV: 
‘“We’ve given it a try. I watch the time— 
at three minutes before the hour, we stop 
whatever we’re doing, turn on the set, and 
get ready for anything that ‘comes over.’ ’’ 

In contrast, consider the following 
situation ; 

The principal and his visitors moved 
toward the classroom. On the door was a 
sign: ‘‘Televiewing—Quiet Please.’’ As 
they entered unobtrusively, they saw that 
pupils and teacher were busily engaged in 
discussing the forthcoming television les- 
son, ‘‘Understanding the Pacifie World.’’ 
On the desks before them, manuals were 
spread out. The manuals included ques- 
tions that students were expected to dis- 
cuss in advance. Beyond this, however, the 
teacher encouraged students to raise their 
own questions that reflected their own in- 
terest—and he added one of his own. 

The effeets of earlier study about the 
Pacific countries were obvious. Learning 


8 Intrachange (newsletter), Bast-West Center, 
Jefferson Hall, Honolulu, February 4, 1972, pp. 
3-4. 


displays on two of the walls included large, 
colorful commercial maps surrounded by 
smaller charts produced by pupils. Refer- 
ences were often made to these as pupils 
sought to relate information already 
learned to what was being anticipated in 
the questions about the coming lesson. Ob- 
jects, pictures, and specimens that pupils 
had collected as the result of their past 
television study were displayed on two 
tables. These displays illustrated the ac- 
tivities of people at work in Hong Kong, 
Macao, and the Philippines. As pupils and 
teacher continued their discussion, the visi- 
tors sensed that this had become a highly 
personalized experience for all as the stu- 
dents added their own insights. The visitors 
concluded that such preliminary involve- 
ment could produce only good identification 
with the purposes of the anticipated in- 
structional television experience. 

Related pretelevision activities often 
include the study of special vocabulary 
items included in the telecast. Also, many 
study guides explain briefly the key con- 
UE ET readi- 
ness may be established for understanding 
the details deseribed 3 in the telecast itself. 


fact, i is typical of good utilization ‘practices 
with any media materials. (See the film 
utilization suggestions on pages 481-486.) 
Ordinarily, however, the television lesson 
appears only once. Its pace is rather rapid, 
and it is usually organized so as to present 
a series of developmental concepts. Thus 
unless the student is prepared in advance, 
he may lose out along the way, and the en- 
tire thread of the experience may be lost. 
Therefore it is even more important in 
television use to spend reasonable time and 
effort in preliminary discussion and readi- 
ness activities, including vocabulary study, 
examination of maps where appropriate, 
reviewing material in past lessons, and, 
above all, helping each pupil determine 
his own central purpose with respect to 
what is about to happen. 
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Assuring effective viewing conditions 

Well before the actual television viewing 
time, all should be placed in readiness. 
Sun curtains should be drawn. Pupils and 
teacher should check to be sure that glare 
does not impair the viewing conditions of 
the television lesson. Wherever possible, the 


set_ should be tunedin before the actual 
lesson__begins, focused,—and—adjusted—so 
that all may see _an lye Dive 
teacher must know how to manipulate the 
controls of the particular classroom receiver 
preperly. Adjusting for proper contrast, 
focus, and horizontal and vertical hold is 
essential (plus, of course, adjusting the ad- 
ditional controls on a color set). In the up- 
per grades, students can help adjust the 
receivers before and during broadcasts. 
Listening and_ seeing efficiency must be 
checked. The teacher should move around 
the classroom to be sure that all pupils 
can hear and see well. 

Because of engineering limitations, 
television screens are just not big enough 
to carry images visible to those seated far 
away at the back of a room. When con- 
trasted with the 50- to 60-inch-wide screens 
normally used for classroom viewing of 
films, filmstrips, and slides, television 
screens do seem inadequate. The only prac- 
tical way to overcome this difficulty a 


whole-class viewing is to use several 
vision receivers, arranged-to-form two- or 
three-eroup~ viewing ne IS in the elass- 
room, So that ail Sit within effective visual 
range of one receiver, The-best viewing 
area for a 24-inch (diagonal measure) re- 
ceiver is diagramed in Figure 12.11—no 
closer than 8 fect and no Sorc away than 
22 feet from the receiver, with a horizontal 
viewing angle of no more than 30 degrees,” 

Giildren should not be asked to ene 
their necks’’ or bend back uncomfortably 


to view television receivers mounted too 


7 Design for ETV: Planning for Schools with Tele- 
vision (rey. ed.), Educational Facilities Labora- 
tories, 1968, pp. 32-33. 


FIGURE 12.11 


Effective and ineffective zones for comfortable 
viewing of 24” classroom television receivers. At 
what height should the receivers be placed? 
What can the teacher do to remove undesired 
glare and lower surrounding light levels? 


high above them. The receiver placed on 
a table may be viewed comfortably by small 
children who draw their chairs in a circle 
before it. Older students will learn through 
experimentation how best to group them- 
selves around a receiver that is placed not 
more than 4 to 5 feet above floor level. 

During televiewing, light levels should 
be kept high enough so that the teacher 
can be conscious of the facial expressions 
of the group. Facial or physical reactions 
often show that there are questions or that 
enthusiasm is high or low; other cues may 
signal opportunities for clarification after 
the broadcast is completed. 

If the television-viewing conditions 
are not effective, the teacher should not 
hesitate to call on the administrator, the 
supervisor, or the audiovisual director. 


Assuring learner involvement and response 

In any teaching situation, it is the teacher’s 
responsibility to arrange for all kinds of 
opportunities through which each learner 
becomes involved in what he is learning 


and responds by giving evidence that he 


can use his new-found information in con- 
structive, creative, and exciting ways. This 


is particularly true of television. 


Those who plan television learning 
guides are skilled in suggesting ways to 
involve learners, but it is the teacher who 
decides which of these ways to use. The 
following television lesson guide, which 
was prepared by and is used in the Mil- 
waukee Public Schools, is quoted as an 
example of a well-planned TV lesson euide. 


Unit X. Meteorology’ 


HOW IS THE ATMOSPHERE 
HEATED AND COOLED? 


Preparatory Activities 

Why is it colder in our latitude during 
the winter than during the summer? 

In what geographic areas have the 
world’s lowest and highest tempera- 
tures been recorded? 

Why ws it colder on top of a high 
mountain than at the base of the 
same mountain? 

Vocabulary: 


heat reflect Fahrenheit 

temperature intensity ‘‘greenhouse 

radiant centigrade — effect’’ 
energy thermometer 


8 Quoted with permission of the Milwaukee Public 
Schools. 


528 


’ 


Content 
The sun, either directly or indirectly, 

is the source of most of our heat. 

The sun’s energy is transferred from 
sun to the earth by radiant energy 
waves which will either be reflected 
from matter, transmitted through 
matter, or absorbed by matter and 
changed to heat energy. 

The amount of heat energy absorbed by 
the earth and its atmosphere from 
the energy of the sun depends upon 
the following factors: 

1 The intensity and duration of 
exposure to the sun’s rays. 

2 Theangle of the sun’s rays to the 
surface of the earth. 

3 The distance from the sun to 

the earth. 

The nature of the surface of 

the earth. 

Heat can be transferred by a movement 
of air currents when cold mr, being 
heavier than warm air, pushes down 
on the warm air, causing it to move 
upwards. 

A thermometer measures the intensity 
of heat. 


HN 


Classroom Activities 

Construct an air thermometer. See A 
Sourcebook for the Physical Sciences, 
p. 393. 

Calibrate a Fahrenheit thermometer 
with a centigrade scale. See A Souree- 
book for the Physical Sciences, pp. 
SI3B-3S94, 

Demonstrate convection of heat by 
warming a transparent vessel filled 
with water. Add a few drops of ink 
and observe the circulation of the 
currents. The continuous movement 
of the cold and warm portions of the 
liquid creates a convectional current 
similar to that taking place within 
the atmosphere when ar is heated 
and cooled. 
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Demonstrate how heat is absorbed 
and reflected. 

Secure several accurate thermometers 
and several different-colored pieces 
of cloth. Try to obtain a black cloth 
and also a white cloth among those 
to be tested. Place thermometers 
beneath each of the samples of cloth 
and place in direct sunlight for one 
hour. Compare the readings on the 
thermometers after the necessary 
tome and determine which colored 
materials absorbed more heat and 
therefore record a higher tempera- 
ture. Note also which colored cloth 
reflected most of the light and there- 
fore recorded a lower temperature. 
Make comparisons at the conclusion 
of the experiment with the earth and 
how various materials reflect and 
absorb heat at different rates. 


Suggested Reading 

Exploring Earth Science, Thurber & 
Kilburn, pp. 50-59. 

Science 1, Davis, pp. 1387-139. 

Science in Our World, Carroll, pp. 

2-94, 

Our Environment, How We Adapt 

Ourselves to It, Carroll, pp. 21-45. 


Additional Suggestions to the Teacher 
Actiwities: 

A number of experiments and demon- 
strations related to heat may be 
found in UNESCO, 700 Science 
Experiments for Everyone, Garden 
City, N.Y., Doubleday & Co., 

Inc., 1956. See pp. 1388-135, 
Films: 
4475 Sunand How It Affects Us 
(11 min.) 
4469 What Causes the Seasons? 
(12 min.) 
5694 Why Seasons Change (11 min.) 
4140 Inconstant Air (27 min.) 
Filmstrip: 
V52139 Weather 


FIGURE 12.12 


As television producers work closely with seventh- 
grade science teachers in Atlanta, they seek to 
bring realistic firsthand experience opportunities 
to all classroom teachers and pupils so that 
instructional television can be used in a work- 
study manner. Before each science broadcast 
each classroom group is supplied with hundreds 
of fresh specimens. As pupils prepare to view 
the ITV lesson, they study the specimens; then 
they refer to them during the broadcast and use 
them for experimental and creative purposes of 
their own choosing after the broadcast. What 
ideas do these practices give you? (a) Plant 
propagation with bryophillium. (b) A study of 
carpellate and staminate cones in pinus taeda, 
Georgia’s most prevalent pine. (c) Alternation of 
generations in mosses; upper right: male and 
female gametophytes and an asexual sporophyte. 


580 


Note that this guide includes many ideas 
for involving pupils. Activities are sug- 
gested which experience has shown are 
likely to encourage pupils to put their 
new-found information to the test. Thus 
they can construct something, calibrate 
scales, conduct demonstrations, choose and 
present for their classmates related dem- 
onstrations of their awn, and search for 
more information by referring to sug- 
gested films, a filmstrip, additional read- 
ings, and so forth. In this way the tele- 
vision teaching lesson may become inte- 
grated into the mainstream of classroom 
instruction. How does the Milwaukee guide 
compare with guides that you may use? 
What is the implied relationship of this 
guide to the role of the classroom teacher ? 
What is implied about instructional tele- 
vision and the use of related media learn- 
ing materials? 

Another illustration of the use of tele- 
vision learning experiences to challenge 
learners and inspire their involvement and 
response comes from the Atlanta public 
schools. Gil Tauffner, the television co- 
ordinator, describes their ITV series on 
plant reproduction as follows: 


In addition to the usual lesson guides, 

we provide teachers and pupils with kits 
of science materials. These may include 
plant specimens, mushroom growth 
materials, packages of test tubes, agar- 
agar, pine cones, flowers, bulbs, seeds, 

and even sand. The Classroom teacher 
receives these well in advance of the actual 
broadcast date. As the television teacher 
conducts demonstrations, the students are 
encouraged to follow along by manipulat- 
ing the equipment, specimens, or realia 
which they have before them on thew 
desk tops. 

When each telecast is over, students are 
then in a position to try out their new 
information by further manipulating these 
materials. Experiments are conducted, 
planting beds are prepared, and plantings 
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made of seeds or bulbs, etc. A sense of 
involvement rs produced which “‘ brings 
television instruction to life.’’ Teachers 
and students report their enthusiasm. 

This kind of television activity has proved 
to be one of the most effective study devices 
associated unth our instructional television 
programing in Atlanta. 


Some of the projects undertaken by pupils 
are shown in Figure 12.12. Others experi- 
mented with planting seeds under various 
conditions and with the propagation of 
leafy plants. Still others carried on experi- 
ments in determining the growth patterns 
of rhizomes as these underground stems 
spread and develop new plants. Compari- 
sons of asexual and heterosexual vegetative 
propagation forms were verified by other 
students. 

As such follow-up involvement pro- 
ceeds, pupils invariably discover that 
though basic information has been de- 
veloped during the television lesson, they 
need much additional information. The 
search contmues. In many eases, picture 
sets, filmstrips, and motion picture films 
are secured from school media centers or 
from the school district media offices. Thus 
the television broadeasts week after week 
inspire television teachers and planners, 
classroom teachers, and pupils to move 
ahead to expand the basie concepts ini- 
tially presented in these same broadeasts. 

In Los Angeles County, California, 
hundreds of young people become involved 
in inventive and creative projects that are 
‘““sparked’’ by core instructional broad- 
casts. For example, a_ television series 
evolved there, entitled ‘‘Living in the 
West,’’ has been particularly successful in 
eliciting creative student responses (see 
Figure 12.13). The series is the result of 
long-range cooperative planning among 
television teachers, curriculum supervisors, 
classroom teachers, and curriculum com- 
mittees. Such planning concerned not only 
the production of the instructional tele- 


vision programs for broadeast, but also the 
planning, writing, and distribution of the 
accompanying study guides; the guides 
stress learner involvement through follow- 
up projects, including field study and the 
use of community resource personnel, 
films, filmstrips, models, and specimens.® 

During a survey of classroom teachers 
who had used ‘‘Living in the West,’’ such 
representative evaluations as these were 
reported : 


Our vocabulary study increased im- 
measurably. After each new lesson, one 
of our pupil activities was to discuss and 
record all of the new words we had 
learned. 

Our question-and-answer periods were 
times of high interest. Students were 
eager to discuss their new-found informa- 
tion and to make their own statements 
about how their ideas had changed and 
grown. 

Map study increased. We had a high 
purpose for turning to the maps to find 
the location of the harbors, freeways, and 
planned future airport and harbor 
developments. 

We have gained greatly in our under- 
standing of the Los Angeles basin . . . 
how weather affects it, why transportation 
problems exist. . . . We now plan to take 
several field trips into outlying areas 
because we have great curiosity about 
things and want to find out for ourselves! 


We have organized displays of models 
and specimens that we have gathered 
ourselves during our field excursions. 


As the result of our television study, we 
have made maps, gathered specimens, 


9 Guidepost to ‘‘ Living in the West,’’ Los Angeles 
County, Supt. of Schools, Los Angeles, Calif, 


FIGURE 12.13 


Those who planned and produced the instruc- 
tional television social studies series “Living in 
the West” suggest that after each lesson the 
classroom teacher take the responsibility for 
helping the learners use their new-found informa- 
tion in creative ways. These pictures show how 
effective such plans can be in inspiring follow-up 
activities that go forward in the classroom. Then, 
as shown, some of the learner-created response 
projects come full circle when they themselves 
are integrated into a summary lesson that is 
being televised. What ideas do you have for 
integrating instructional television lesson experi- 
ences into your own teaching? 


written “books,’’ and collected pictures 
which relate to the television lessons. 


A search for more pictures, slides, and 
models has been going on. We have 
ordered and used many related films and 
other learning resources that we can 
secure from our center. 


We have arranged field trips and invited 
resource people into our classroom. We 
had not done this before. The television 
programs really provided the incentive. 
Before a guest arrived, we’d plan and 
even ‘“rehearse’’ the questions we were 
going to ask and how we would behave. 


We created audiotape reports—a wonder- 
ful language arts activity. It caused us 
to think and plan about what to record. 
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The pupils decided that the best way 

was to write their own ideas, then practice. 
We had never taken such pains before. 
The students were much more exacting 
than I ever had been.’® 


Effective television learning, then, does 
does not end with turning the receiver off 
and going back to ‘‘other work.’’ Rather, 
television can be, and should be, a stimu- 
lus. As learners gain additional under- 
standings through “nsimuchional television 
experiencing, they invariably gain incen- 
tives that are difficult to produce by tra- 
ditional methods. In other words, the en- 
riched learning envir nt provided by 


10 Los Angeles Regional ETV Survey, 1965, Edu- 
cational Testing Service, Los Angeles office. 


ences engenders the strong” feeling among 


normal learners of ‘ ty 
+5 final illustration, from the ener 


public schools, is a unique Spanish tele- 
vision lesson-demonstration series which 
was used along with other learning experi- 
ences available in the classroom. A survey 
of the need for Spanish instruction among 
upper elementary students revealed that 
most students wanted to study this subject. 
Spanish instruction had traditionally em- 
ployed electronic materials, including 
transcriptions and prerecorded _ tapes, 
work-study corners, called ‘‘Spanish corn- 
ers,’’ and the usual text materials. It was 
decided that a series of 15-minute tele- 
vision programs would be produced and 
used along with related classroom tech- 
niques. The instructional television lessons 
employed active pupil-response forms dur- 
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ing studio production. That is, pupils in 
the studio worked with the studio teacher 
and also played parts in the instructional 
television programs. Pupils out in the 
classrooms could observe students like them- 
selves at work studying. 

The television lesson-demonstrations 
were videotaped so that they could be re- 
peated. The decision to repeat the television 
lessons grew out of research findings of 
Charles F. Hoban and others.1! Hoban 
coneluded : 


Repetition of whole films, repetition of 
scenes and sequences, repetition of illus- 
trative examples, repetition of films and 
filmstrips, repetition of review and 
discussion of film content . . . all of these 
have been investigated and in general, all 
have resulted in increments in learning.'2 


In Denver, it was expected that repeating 
television lessons would help pupils learn 

The television programs were added 
to the classroom learning devices then in 
use—record players and earphones, tape 
recorders and prerecorded tapes; in addi- 
tion, there was a specially produced pro- 
gramed instruction text in Spanish to 
which learners could refer. In assessing the 
value of repetition, the television programs 
were used throughout a semester in four 
different ways with four groups of fifth- 
graders. All four groups used the same ad- 
ditional learning devices and materials. 
The variations among the four groups were 
as follows: 

% 


11 Charles F. Hoban, ‘‘The Usable Residue of 
Educational Film Research,’?’ Teaching Aids for 
the American Classroom, Stanford, Calif., Institute 
for Communication Research, 1960; Walter A. 
Wittich and John Guy Fowlkes, Audiovisual 
Paths to Learning, Harper & Row, 1946, Repeated 
broadcasts of given lessons are used elsewhere. In 
Hawaii, lessons over KHET are repeated twice a 
week; both teachers and pupils benefit from the 
increased learning efficiency. 


12 Hoban, op. cit., p. 105. 
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The first group viewed the television 
programs once. 

The second group viewed the television 
programs and (because they had been 
videotaped) immediately repeated the 
viewings, thus devoting 30 minutes rather 
than 15 minutes a day to the experience. 

The third group viewed the television 
programs and then repeated the viewings 
in the early evenings at home over open- 
circuit television. Parents were encour- 
aged to join their children at the repeat 
viewings. 

The fourth group viewed the television 
programs and then had 15 minutes of oral 
practice under the direction of the class- 
room teacher. 

The accomplishment levels achieved 
by the four groups as shown in test scores 
are summarized in Figure 12.14. It is in- 
teresting to note that early research eyi- 
dence on the repeated use of films, film- 
strips, slides, and so forth, is now econ- 
firmed with instructional television. When 
ITV programs are repeated, learning effi- 
ciency is increased. When the repetition 
involved the participating parents, it was 
particularly effective in this case. 

The greatest improvement in learn- 
ing over those who merely viewed the pro- 
grams once, however, was accomplished not 
by repetition of the ITV lessons but by 
oral practice after each lesson that was led 
by the classroom teacher, Thus again we 
see that the classroom teacher is all-im- 
portant in learning, 

One of the main conclusions drawn 
from overall assessments of the Denver eX- 
perience is that the successful results could 
be attributed not so much to any one tech- 
nique as to the great involvement of the 
learners that was achieved by means of all 
the techniques. That is, the effective context 


created for the television lessons resulted 


from a combination 1t101 


participation at home, teacher participa- 
tion and guidance, student participation 


in the programs themselves, and the use 


FIGURE 12.14 


The effects of four approaches to learner in- 
volvement in the television teaching of Spanish 
among fifth-graders in a Denver school. 


of many related learning materials. Thus 
the lessons were not something ‘‘done to’’ 
the students and teachers; rather, they be- 
came part of the learning resources of the 
schools, combined with the other techniques 
to form a new and more potent “‘package’’ 
that actively involved all concerned. 

It should be emphasized, in conclu- 
sion, that the Denver experience shows yet 
again that the influence of the classroom 
teacher as arranger, counselor, and guide 
in supervising the work-study use of in- 
structional television in the classroom is 
vital. In fact, the classroom teacher is the 
most significant single factor in achieving 
effective utilization of instructional tele- 
vision.}? 


Evaluating instructional television 

The classroom management of instructional 
television must be subject to evaluation. 
The most effective means of accomplishing 
this is through the classroom teacher’s ob- 


servation of pupil reactions to instruc- 


13 Denver Public Schools, The Context of Instruc- 
tional Television—Summary Report of Research 
Findings, 1960-64, Denver Public Schools, June 
1964. 
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tional television _as_such,_Pupil—reactions 
and responses range all the way from 


clearly observable growth in discussion fa- 
cility and vocabulary development to the 
desire to locate and study additional learn- 
ing resources and plan and create class- 
room exhibits and displays. 

Both those who plan and those who use 
instructional television must methodically 
pursue such evaluation. The producers and 
supervisors of instructional television are 
obligated to communicate constantly with 
classroom teachers to secure reactions to 
program content, quality of study guides, 
the manner of selecting and using educa- 
tional media in television, and the nature 
of pupil behavioral changes resulting from 
instructional television utilization. The 
classroom teacher is obligated, in turn, to 
report his and the learners’ evaluation to 
the proper television supervisory and pro- 
gram authorities. It does little good, on 
completing the viewing of a program, either 
to praise it or criticize it unless a specific 
affirmative or negative report is immedi- 
ately and methodically sent to the local 
programing authorities. If such reports are 
not made, little constructive change can 
be expected. Thus the classroom teacher 
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ITV evaluation scale 


Pre-Televiewing Evaluation Criteria: 


1. Are instructional television program an- 
nouncements, study guides, or annotated 
descriptions distributed to teachers well 


ahead of the actual programs? 
0% 50% 100% 


2. Are the goals and objectives of the ITV 
programs made known to pupils and teachers 
in clearly stated form? (Usually included in 


study guides or preliminary descriptive 
materials.) 
0% 


50% 100% 


3 Do the published goals of the ITV programs 
relate directly and constructively to the 


teachers and pupils who are expected to use 
the programs? 


subject, grade level, and interests of the 0% 50% 100% —_— 

4 Are study guide annotations or content 0% 50% 100) 
descriptions of the ITV lessons adequate and 
clearly stated? 

5 Are cueing questions included in the study 0% 50% 100 —— 
guide? 

6 Are there references in the study guide to strips, models, etc.? 
related and useful supplementary media 0% 50% 100 
materials, including films, picture sets, film- 

7 Has the teacher conducted pupil-teacher the ITV lesson? 
discussion and planning to help pupils 0% 50% 0° —— 
become aware of their reasons for viewing 

Classroom Environment for ITV Utilization: 

1 Has the teacher conducted beginning-of-the- 0% 50% 100°. 


year testing to ascertain the levels of visual 
and auditory acuity among pupils? 


eee eee 


should seek active participation not only 
in the planning of ITV but also in its con- 
tinual evaluation and constructive recy- 
cling. Only through continual and objective 
evaluation can a higher quality of ITV and 


better multimedia ITV programing be 
achieved. 

The ITV evaluation seale above is sug- 
gested as one that can be applied by the 
classroom teacher, 


Instructional television: some innovative uses 


A S is often the case, what engineers and 
technicians invent for one purpose, cre- 
ative teachers put to all kinds of unfore- 
seen innovative uses. So it is with television 


cameras and new lightweight, easily oper- 
ated videotape recording and_ playback 
equipment—equipment that records visual 
images as well as sound. 
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2 Is the visual environment of the classroom 
satisfactory? (Avoidance of glare, seating 
arrangements, viewing distance from screen, 


etc.) 


0% 50% 100% 


3 Is the audio environment of the classroom 
satisfactory? (Avoidance of extraneous 
noises, room acoustics, seating arrange- 


ments, distance from receiver, etc.) 


4 Can the television set be adjusted so as to 
attain completely clear and understandable 
audio and visual signals or stimuli? 


Post-Televiewing Evaluation Criteria: 


1 Was the content of the television program 
suitable to the age level and subject interests 
of the pupils? 


2 Was the information presented in terms of 
optimum communication techniques? 
(Demonstrations, models, mock-ups, film 


0% 50% 100% 
0% 50% 100% 
0% 50% 100% 


clips, graphics, community resource 
personnel, etc.) 


3 Did the program organization and content 
clearly refer to announced learning objectives 
which related to needed classroom 


4 Did the teacher encourage and stimulate 
follow-up activities which permitted the 
students to respond creatively to their new- 


0% 50% 100% 
experiences? 

0% 50% 100% 
found information? 

0% 50% 100% 


5 What evidences of desirable learner be- 
havioral changes can be attributed to 


working with the ITV program? 
0% 50% 100% 


Now that you have an evaluation instrument, you 
are encouraged to bring it to the attention of 
local ITV authorities and seek ways and means 


ITV for self-evaluation 

In Chapter 8 we have discussed methods 
of using audio recording equipment to re- 
cord and immediately play back, for pur- 
poses of self-analysis, one’s own speaking 
or singing voice. Now we can record the 
voice or other sounds and visual images on 
tape and immediately play back the result. 
This kind of recording is often used by 
individuals or groups who wish to see and 
hear their own performances immediately. 
The response is dramatic as one is con- 
fronted by the living, speaking visual image 
of himself. Little wonder that departments 


of putting it to use. Perhaps your local ITV or 
media specialist or principal may be helpful. 


$s 


of speech and dramaties often have students 
spend rehearsal time with a videotape re- 
corder and playback so they can profit from 
the immediate self-analysis and resulting 
self-improvement (see Figure 12.15). 

A special adaptation of this technique 
has proved useful in teaching language to 
hearing-impaired learners. Ralph 8. White, 
director of the Speech Through Vision 
Project of the Clark School for the Deaf 
in Northampton, Massachusetts, reports 
using a videotape recording and playback 
arrangement with special pushbutton con- 
trols which made it possible for teachers 
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FIGURE 12.15 


(a) These students at work in a performance 
analysis studio at a university can see them- 
selves simultaneously on a TV monitor con- 
nected with the camera. At the same time, their 
performance is being videotaped so they can 
critique their own efforts later during repeated 
“run throughs.” (b) These high school students 
are evaluating their own performance a few 
minutes earlier. Their teacher obviously enjoys 
watching their reactions. What possibilities does 
this technique hold for your teaching? 


to start, record, play back, and repeat. Be- 
cause deat ohaidren have unique Boe 
in attempting to understand and appl y the 
instructions and suggestions given by 
their teachers, videotape playback has 
proved particularly useful (see Figure 
12.16) : 


The child who bobs his head and weaves 
about on his feet while he talks really 
doesn’t grasp the reason behind the 
teacher’s corrections—until he sees himself 
on television. Videotape playback is 
unmercifully accurate. Suddenly, the 
student sees himself, and the teacher’s 
corrections take on meaning.14 


Videotape recording and immediate 


14 Ralph S. White, ‘‘ Teaching Speech with Tele- 
vision,’’ Hducational Television, December 1970, 
p. 40. 


playback are being used to enable teachers 
in training to see and hear themselves as 
they engage in practice teaching (see Figure 
12.17). One professor of art education 
who uses the method comments: 


VTR helps the student teacher gain in- 
sights into her personal teaching approach. 
By using VTR, the student teacher can 
come to see herself as the unique person- 
ality she is. Her strengths can be 
capitalized on and her weaknesses mini- 
mized. As we all know, the manner in 
which a teacher relates to her students is 
fundamental to the process of education. 
VTR, in this case, provides a valuable 
service by showing us the actual ‘face’? of 
our behavior.'® 


15 Don Cyr, ‘‘To See Ourselves,’’ Arts and Activi- 
ties, May 1970, Vol. 67, pp. 14-17. 
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FIGURE 12.16 


A deaf pupil is about to observe her own efforts 
to speak correctly while videotaping proceed- 
ings. When desired, the teacher may stop the 
tape and repeat useful sections immediately, 
then resume recording. What applications are 
there for your own work? 


This procedure is now used in most of the 
nation’s teacher training institutions and 
agencies. Whatever the technique is called 
—‘‘self-critique teaching,’’ ‘‘microteach- 
ing,’ or ‘‘self-image teaching’’—it inte- 
grates the basic opportunity to perform 
as a teacher at work in a live, realistic 
setting with, immediately Aeerwe cde: the 
opportunity to observe the “ ‘living’’ record 
of the practice teaching in a nearby confer- 
ence or viewing room. Often the student 
teacher prefers. to do this with other stu- 
dent teachers; because all are in the same 
situation, they encourage one another in 
their self-analysis, value judgments, and 
constant search for ways to improve. An- 
other procedure often used is to view the 
playbacks with the critic teacher, who of- 
fers constructive suggestions. 

VTR plays an ‘important part in ther- 
apy at the Hawaii State Hospital, where 


creative sociodramas are videotaped for 
later playback. In this innovative situation, 
the participants are emotionally disturbed 
young people ages 14 to 19. Many are un- 
able to respond ‘normally to the realities of 
everyday social situations. Boys and girls 
working in small groups are encouraged 
to act out ways they would make a pur- 
chase in a store or restaurant, serve as a 
gas station attendant, ask for information, 
attend a party, make introductions, and so 
forth. As the confidence of the group 
grows, behaviors are videotaped and then 
played back. Animated evaluations and 
discussion follow as group judgments and 
self-judgments are made and rejected; in 
many cases, real insights into future be- 
havior are the result. 

Another use of VTR in helping emo- 
tionally disturbed teenagers is found at the 
Hawthorne Cedar Knolls School in Haw- 
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FIGURE 12.17 


(a) This student teacher is being videotaped by 
the critic teacher as she works with children. 

(b) Immediately afterward, she watches the 

visual and audio record of her actions with the 
critic teacher and another student teacher. Co- 
Operating teachers are just as surprised by the 
value of such experiences as the student 
teachers. How does this procedure impress you? 
Can you think of ways to use such techniques 
with the pupils with whom you work? 


thorne, New York. The director of the ed- 
ucational communications center there de- 
scribes some of the philosophy behind the 
VTR program and how it was begun and 
carried out as follows: 


Emotionally disturbed youngsters will not 
function in an atmosphere that is not 
conducive to success. This success does 
not have to come easily, just as long as it 
as more readily apparent than in a normal 
situation. When our television studio 

was installed, the first students we had 

in class were mostly the old AV squad. 

I felt that the first few productions had 

to be simple, yet worthwhile enough 

so that the students would have a sense 

of achievement. We began with two 
programs in a “‘how to”’ series. These 


were how to make a transparency and 
how to thread and operate a 16mm 
Graflex projector. Both pieces of 
equipment are simple, with straigh tfor- 
ward steps that must be followed every 
tame. The students wrote the scripts 
and handled all aspects of the production. 
They all knew how to operate these ma- 
chines, and the transition to a full-scale 
television production was an easy one. 
Our next step was to move toa 
slightly more sophisticated format. 
Interview shows were something with 
which they were all very familiar. We 
took the obvious step from familiarity with 
content to familiarity with format. . 
The next stage in our attempt to raise 
the students’ level of production 
sophistication was to direct them toward 
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““personality’’ or ‘‘host’’-type pro- 
grams... «2° 


Inspired by the director, these students 
then branched out to creating personal 
types of television presentations that ig- 
nored standard procedures and formats. 
Some of the students, most of whom had 
met with failure within the traditional ed- 
ucation system, found that this new me- 
dium enabled them to express themselves 
articulately and literally for the first time. 
Not many people have adequately explored 
the manipulative and production aspects 
of simple television programing to this ex- 
tent. However, as this example shows, 
emotionally disturbed children (who are 
not necessarily, of course, dull or incom- 
petent) may become sensitively and pro- 
ductively involved when they are exposed 
to exciting challenges that lead directly to 
tangible results. 

There are many other examples of 
innovative VTR uses. The track coach uses 
video recording and playback to help the 
athlete see and instantly evaluate his per- 
formance of the Roll over the high-jump 
bar. This is done by setting up the equip- 
ment right on the track field and using 
its stop-motion (sometimes also  slow- 
motion) capabilities. The swimming coach 
and the 100-meter sprinter record, watch, 
and correct the snap turn performed at the 
end of the first lap. Thus evaluation im- 
mediately follows the performance, and 
any errors may be seen and corrected. 

If understanding does not occur im- 
mediately, the videotaped material may be 
played back as many times as needed. The 
shop instructor may record, at closeup dis- 
tance, the delicate placement of wood blocks 
onto the lathe-chuck and then make this 


16 Peter M. Weiner, director, Educational Com- 
munications Center, Union Free School District 
No. 3, Hawthorne, N.Y., report presented at joint 
annual meeting, Connecticut and New York State 
Educational Communications Association, Novem- 
ber 8, 1971. 
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experience available for immediate study 
and imitation by high school students. The 
use of video recording and playback dur- 
ing dramatics rehearsals, vocal music per- 
formances, band and instrumental per- 
formances—all these are highly refined but 
much more effective steps beyond the tra- 
ditional uses of audio recording and play- 
back during such situations which have 
long been familiar. 


Individualized study of ITV recorded materials 
Videotape recording and playback has been 
proved to be an effective means for visual- 
izing, demonstrating, and _ explaining. 
Therefore, videotape recorded lessons can 
become valuable cognitive-and skill learn- 
ing experiences that can be used anytime 
and_any’ _by_groups or individuals. 
One program of individualized instruc- 
tion through television recording and play- 
back is a continuing part of instruction in 
the Coatesville Area School District in 
Pennsylvania. Under this program, the stu- 
dent is offered much freedom in his own 
quest for information. He may find what 
he needs in the library by observing film- 
strips, films, and so forth, or by report- 
ing to a carrel where he is able to ‘‘re- 
trieve’’ previously organized and planned 
videotaped lessons and demonstrations by 
dialing a selected code number. Not always 
does this experience go on in learning ear- 
rels, however. If it is more appropriate for 
the materials to be viewed in a laboratory 
or shop, this, too, is arranged. An indus- 
trial arts student may receive videotaped 
instructions as he stands before the weld- 
ing equipment that he is learning to oper- 
ate or the student learning how to operate 
a duplicating machine may retrieve needed 
videotaped instructions next to the ma- 
chine (see Figure 12.18). For students 
studying English, special individualized 
videotaped lessons are available by dial 
access. Approximately 40 percent of these 
students seem to have made significant 


FIGURE 12.18 


This Coatesville student has “dialed” for a 
needed videotaped demonstration of the opera- 
tion of a duplicating machine. This is video 
individualized instruction. How may this affect 
learner progress? How could you employ this 
technique? 


gains beyond what would be expected in 
first-year programs. Further advantages 
reported include individual freedom _t to 
move about and progress at one’s own pace. 


More than 75 percent of the students en- 
rolled in journalism, English, the social 
studies, and mathematics reported that 
they learned more, progressed more 
rapidly, and at the same time developed 
stronger positive relationships with their 
teachers, Of this group, 80 percent re- 
ported that they would like to continue this 
kind of individualized instructional sys- 
tem.17 

Videotaped information lends itself 
extremely well to demonstrations and in- 
struction in skills or whenever the quali- 
ties of motion and vision are important to 
understanding and conceptualization. Be- 
cause individual schools and school districts 
are constantly searching for highly indi- 
vidualized ways of making learning experi- 
ences meaningful and relevant, local re- 
source experts, as well as teachers with 
special talents, are often invited to video- 
tape explanations and demonstrations. 


17 H. Eugene Hollick, ‘‘Dial Access Retrieval: The 
Future—Now!’’ Educational Television, June 
TOTO lel 


Once this is done, the results may be sub- 
jected to tryout and, if the evaluation indi- 
cates it, revision. Through the process of - 
recording, evaluation, and, where needed, 
improvement, a basic inventory of video- 
taped materials can grow into an inventory 
of tested and valuable instructional ma- 
terials made available through dial access 
means (see Figure 12.19). Many schools 
now employ technicians and graphic art 
experts to work closely with instructors 
who wish to prepare learning materials of 
this nature. 


Student-created ITV 

Instructional television has too long been 
thought of as a medium for experts, some- 
thing that could only be produced in an 
elaborately equipped television studio com- 
plete with technicians, soundproof glass 
booths, thousands of watts of hight, and 0) 
forth. Fortunately, however, more and 
more teachers and students are realizing 
that television is an exciting new Jha 
of communication that ean ie manipulated 
and used by themselves, even if at a rudi- 
mentary level. More and more teachers find 
that classroom ITV is a stimulating com- 
munication alternative and_ still orien 
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FIGURE 12.19 


(a) This student in a video carrel at a university 
is studying a lesson created by staff members 
who plan, record, evaluate, and recycle such 
individualized instructional experiences. The 
lessons dialed by the students are retrieved from 
(b) a central inventory of tapes which are acti- 
vated electronically. (c) At a high school, 
students work individually in retrieval carrels. 
How does all this change the roles of learners? 
Of teachers? What are your feelings? 
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way to develop visual literacy skills. Class- 
room ITV offers an exciting change from 
the traditional dependence on writing and 
talking as the sole means of expressing 
ideas. Just as learners are thrilled with the 
opportunity to express themselves through 
overhead projectuals, 8mm motion picture 
films, and audiotape recorded reports—so 
instructional television has become useful as 
a creative tool of expression within the 
classroom environment. This is possible be- 
cause easily operated, transistorized class- 
room versions of the more elaborate 
“studio”? television equipment are now 
available. 

An example of pupil-teacher-planned 
classroom television is drawn from the ex- 
perience of one teacher in Hawaii who 
helped 44 elementary students to use class- 
room ITV to create original learning dem- 
onstrations in mathematics. This teacher 
undertook the classroom television project 
with no outside help whatsoever. She be- 
gan by helping the children learn to oper- 
ate the simple television cameras and video- 
tape recorders as they discovered the 
capacity of the equipment for recording 
pictures and sound and then immediately 
played all of this back. The teacher found 
that the media specialist and the principal 
provided useful explanations as she and the 
pupils sought to gain confidence and preei- 
sion in operating the equipment. 

Of the group with whom the teacher 
worked, four boys and two girls turned out 
to be ‘‘naturals.’’ They took to the ma- 
chinery as ducks take to water and im- 
mediately began experimenting. Their en- 
thusiasm spread to other members of the 
group, and before they knew it, an ITV 
lesson in mathematics was planned. It in- 
eluded visualized explanations and demon- 
strations by students. As a result of their 
own new insights, they planned and pro- 
duced charts and diagrams with lines and 
print large enough to be seen on the re- 
ceiver screen. They arranged demonstra- 
tions with objects that portrayed ideas in a 


FIGURE 12.20 


Given the opportunity, learners quickly master 
new ways to communicate. Using simple class- 
room television equipment, pupils created their 
own mathematics lessons. They planned and 
wrote and designed (a) visual explanations which 
were recorded by the television camera and 
evaluated on the receiver screen. (b and c) When 
their standards were satisfied, the entire lesson 
was videotaped, then (d) played back to be 
judged finally by classmates who approved it for 
use by other pupils ‘across the hall.” What 
learning principles are at work here? Why is 
pupil involvement so high? What do you think? 


very streamlined way, permitting them to 
condense formerly time-consuming verbal 
explanations (see Figure 12.20). Thus the 
students discovered an extremely relevant 
and very interesting new way to communi- 
eate their ideas. This kind of activity in- 
troduces learners to their contemporary 
world of technological communication.!8 

In another situation, the students at 
the Banks Model School in’ Alabama 
learned with enthusiasm how to operate 
classroom television cameras and_ video- 
tape recorders. Some of these children 
came from homes where coal and wood fires 
provide the heating, but the latest color 
television set provides the entertainment. 


18 Antoinette Yamada, Case Studies in Student 
Response Television, a seminar report required for 
the master’s degree in Educational Communiea- 
tions, University of Hawaii, August 1969. 
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The introduction of VTR equipment into 
their classroom has brought a whole new 
creative world to them. These children con- 
trol the entire sequence of instructional 
television, from planning to videotaping 
original lessons and ideas, and thus be- 
come involved in the kind of communiea- 
tion procedures found in the world around 
them (see Figure 12.21). 

In many school districts around the 
nation, the production of actual ITV les- 
sons is undertaken by teachers and learn- 
ers who work together not only in manipu- 
lating television cameras and VTRs, but 
also in planning what then heconies an 
important activity in the life of the school. 

As carried on in the Denison, Texas, 
public schools, pupil-teacher-planned ITV 
involves students and teachers in three 
ways. First, students help teachers develop 
and produce television lessons for _the en- 
tire school district by setting _up_ props, 


working the cameras, and operating the 
console (see Figure 12.9 2). Second, selected 
pupils ~ participate in actual television 


broadeasts arranged. d by teachers—by .draw draw- 
ing, singing, ‘doing ng demonstrations, or _par- 
ticipating in in -vocabul ry 

forth. The third kind of student inyolve- 
ment in the Denison schools_has | been_de- 
seribed as follows: 


Teachers and principals arrange for 
children to describe, via ITV, their own 
accomplishments. Elementary students 
bring class projects they have made and 
describe these. Others exhibit pets, calves, 
chickens, lizards, and cats. Via Tie hgh 
school students arrange and present 
newscasts and accounts of school life to 
their classmates and the commumnity.1® 


19 Jerry Cunningham, ‘Denison Moves Ahead 
with ITV,’’ in Educational Resources and Tech- 
niques, Fall/Winter 1970, pp. 7-9. 
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FIGURE 12.21 


These students at the Banks Model School not 
only can use classroom TV cameras and VTRs; 
they can also stoke the potbellied stove! What 
observations can you make about the relevance 
of such television learning experiences? 


FIGURE 12.22 


These Denison high school students are video- 
taping a pilot version of a television demonstra- 
tion lesson on human anatomy to check distances 
and lighting and try out different ways to make 
the parts of the model clearly visible in an actual 
lesson. Students have become involved in every 
step of television learning—planning, arranging 
for the best communication devices to accom- 
plish purposes, and operating the cameras and 
recording and broadcasting equipment, as well 
as participating as ‘‘talent.” What advantages do 
you see in such uses of ITV? 


Summary 


Instructional television should be thought 
of as a multimedia learning experience that 
serves as a carrier vehicle for needed and | 
useful subchannels: 16mm and 8mm mo- 
tion picture films, filmstrips, models, live 
demonstrations, controlled experiments, 
graphics, charts, maps, diagrams, mock- 
ups, specimens, and so forth. When all of 
this is put together by a television media 
learning systems specialist, the highest 
kind of communication ean result. 

Current open-circuit public and com- 
mercial ITV ranges from the very suc- 
cessful ‘‘Sesame Street,’’ which attracts 


audiences of millions of children, to quasi- 
instructional broadeasts of current news 
happenings—on-the-spot documentation of 
moon landings, presidential messages, and 
many kinds of social and eultural events 
and performances. 

Instructional television is used inter- 
nationally. Through centrally controlled 
broadcasting systems in Europe and Japan 
and through state, local, and independent 
school and university facilities in the 
United States, ITV is becoming responsible 
for larger and larger portions of ‘‘infor- 
mation-giving’’ in education. 
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Television is distributed_ largely by 


means of open-circuit broadcasting through 
the air, closed-circuit broadcasting through 
cable networks, and retrieval systems such 


as those m hundreds of school districts. 


Retrieval systems make it possible for stu- 
dents to engage in small-group and inde- 
pendent learning by dialing or in other 
ways retrieving ITV messages stored in 
central locations. 

Instructional television uses have now 
been expanded through the rise of video- 
tape recording and electronic video re- 
cording. VTR makes it possible to over- 
come the former scheduling difficulties and 
to develop great flexibility in terms of time 
and place usefulness. 

During the last 20 years, research in- 
vestigations concerned with instructional 
television have become increasingly refined. 
Early research findings often reported ‘‘no 
significant difference in the use of ITV 
versus traditional instruction in the com- 
munication of factual information.’’? In 
recent years, more sophisticated television 
communication planning and production, 
along with highly refined definitions of 
responsibility assumed by people who euide 

_and use television, have led to research out- 
comes that indicate superior results gained 
by those who pursue ITV learning oppor- 
tunities. The most recent research evidence 
indicates that the classroom teacher who 
guides and interprets television learning 
resources is the single all-important factor 
in ITV use. When quality multimedia tele- 
vision learning materials are used by a 
teacher experienced in previewing and 
postviewing response activities, the highest 
gains in learning through instructional tele- 
vision are achieved. 

Improvement in instructional  tele- 
vision is virtually certain when classroom 
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teachers participate both during the plan- 
ning stages and in the final evaluation and 
reporting of learning outcomes. This pro- 
cedure is used successfully by the pro- 
ducers of instructional television in Lon- 
don, Milwaukee, Honolulu, Hagerstown, 
and hundreds of other school districts of 
all types. 

Student-ecreated instructional  tele- 
vision within the classroom is a promising 
new learning opportunity. In this activity, 
the new lightweight, easily operated TV 
cameras and VTR equipment are used by 
pupils and the classroom teacher in much 
the same way as 8mm motion picture cam- 
eras, overhead projectors, and slide pro- 
jJectors in creating original visual re- 
sponses. More and more teachers now 
realize that videotape recording equipment 
can be used by pupils. Where once students 
relied on oral and written words to give 
accounts of demonstrations, processes, and 
skills, they can now use the exciting means 
of videotape recording. Thus demonstra- 
tions of skills and reporting of information 
gained through related simple research ac- 
tivities in the library and the community 
or through other courses can be created 
visually and audibly. Student groups may 
also plan and produce television lessons as 
such. The gains in learning are achieved 
because in order to produce a program, stu- 
dents must first have a clear grasp of the 
information they are attempting to in- 
terpret. As is the case with the produe- 
tion of 8mm silent or sound film, the pro- 
duction of classroom VTR reports depends 
largely for its efficiency on the pupils’ 
abilities to visualize creatively. 

In all of its many aspects, ITV has 
become a relevant, useful, and interesting 
means through which students learn and 
respond to learning. 


Further learner response projects 


1 


Arrange to observe the classroom reception 
and use of an instructional television 
lesson or lessons, either open circuit or 
closed circwit. Evaluate what you see 

in terms of previewing activities, physical 
classroom arrangements for reception, 


Procure several instructional television 
study guides from an ITV program 
supervisor or learning resource center 
and examine them. As far as possible, 
secure those which have to do with your 
own grade level and subject interests. 
Read, study, and analyze the learning 


3 


Apply the evaluation criteria in this 
chapter, pages 526-537, to the classroom 
use of an ITV lesson you have used or 
observed being used. What are your 
overall reactions? What suggestions do 
you have for lesson content, improving 


4 
Seek out your local ITV authority and 
report your findings in Project 3 to him. 
Report to your classmates and/or your 
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and creative follow-up learner response 
actiwities. What were the roles of the 
pupils and teachers in carrying on all 
three of these areas of planning and 
involvement? Report your reactions. 


guides with respect to suggested preview- 
ing actwitres, arrangements for television 
reception, and suggested postviewing ways 
of employing newly learned information 
in creative and inventive pupil response 
activities. 


the communication devices employed 
within the lesson itself, the use of verbal 
versus visual demonstrations, etc., and 
for improving the involvement of the 
learners and their interaction with the 
lesson? 


instructor the results of your interview. 
What developments do you anticipate? 


5 


Explain to your pupils how television 
can be used in your own classroom and 
what it can become. Borrow the school’s 
%-inch videotape recorder. Demonstrate 
(or arrange with your audiovisual 
specialist to demonstrate) how the camera 
is operated, how videotape recording is 
done, how the receiver is adjusted, ete. 
Encourage the students to eramine their 
own visual literacy experiences for ways 
and means of creating a small-group or 


class project in original television 
production and playback. Some sugges- 
tions: demonstrations of skills learned 
m science, home economies, industrial 
arts, ete. Use charts, models, mock-ups, 
ete. Use creative dramatic interpreta- 
tions of literary episodes drawn from 
pupils’ selected works, sociodramas about 
school affairs, musical performances. En- 
courage self-evaluation of these. What 
responses were gained ? 
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Do the same, using as the core effort 

visual documentation of the students’ 
school, neighborhood, and community. 
Encourage them to collect visual evidence: 
news pictures, magazine photographs, 
visual evidence secured from local bust- 
nesses, advertisers, trade associations, or, 
best of all, photographed personally. 
These visual literacy experiences (see 
Chapter 4) can then become the core 
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To identify and discriminate among three or more —ts Given a set of six program printouts or descrip- — 
distinctive types of computer use in instruction. tions, identify each according to the classifica- __ : 
tion used in this chapter and write the reasons 
for your identification in each case. Divide your __ 
class into discussion groups of four to six 
students and exchange and critique the papers. __ 


To assess the relative advantages and limitations From a list of 15 statements supplied by the in- 
of computerized instruction. : : structor, select 4 that correctly describe ad- See 
vantages, 4 that correctly describe disadvantages, _ 
and 4 that are inaccurate or inadequate state- _ 
ments of either strengths or limitations of com- 


puterized instruction. a 
To identify 10 administrative benefits of oo Divide your class into six committees. Assign 
computer services in education. each committee the responsibility of investigating 


and reporting back to the class on one ofthe __ 
six pairs of administrative functions listed below 
in terms of (a) how the computer is applied to 
the indicated functions and (b) the benefits 
realized over former methods. The investigation _ 
should preferably include a visit to a computer. 
installation and/or discussions with business 
officials of a school district or college using 
computer services. The functions are (1) payroll 
and personnel records, (2) purchasing and in- 
ventory, (3) budgeting and budget control, (4) _ 
student admissions and records, (5) class and 
classroom scheduling, (6) program planning and 


evaluation. 
To assess the probable future role of the Using a planning team, plus the investigating 
computer and of yourself in relation to it as a teams set up in Response 3, have each of the . 
teacher in your school or college between 1975 latter prepare a one-page summary (based ona _ 
and 1980, given a set of assumptions. given set of assumptions) in the form of parallel. 


items in two columns. The columns should be 
headed: “Probable future computer applenions | 

to instruction” and “Implications for changesin > 
teachers’ roles.’’ The assumptions are: (1) Cam oo 
puter costs will come down to about the present 

per pupil costs of instruction, (2) Available 
dollars per pupil will increase slowly, if at all. 


(3) Emphasi on individualized fasiociion, Z 
programs will increase. (4) Public pressure on 
the schools and colleges will continue un- © 
diminished, (5) Validated CAL programs wil oe 
increase in number and quality. The planning 
_ team should arrange a critique session, a sym- _ 
posium, a debate, or other suita activity to. 
___ distill the essence of the findings for the class. 
Copies of the summary reports should be dupli- 
cated and given to each member of the clas 


To identify learning activities particularly — 
appropriate io computerized instruction, to _ 

_ simulation and gaming, and to neither, given a 
list of specified learning activities. 


: From a list of 10 or more e learning activities 


To describe and differentiate among the several 
types of stimulation and gaming. 


LTHOUGH educators have long 

supported the principles of in- 

dividualized instruction, they 
have, in general, done relatively little im- 
plementing of these principles. It is true 
that most teachers have tried to compensate 
for the lock-step classroom  situation— 
every child doing the same thing at the 
same time—by giving special attention to 
certain children even at the expense of 
others. Nevertheless, such efforts have only 


Computers 


OsT individualized instruction efforts 
M so far have concentrated on self-pac- 
ing alone; indeed, instituting even that 
change requires individualized scheduling 
and quite extensive records. Furthermore, 
when we go beyond self-pacing into pro- 
viding different instructional objectives for 
different students, into program branch- 
ing, and into letting some students select 
their own objectives and the learning re- 
sources needed to obtain them, the records 
and the scheduling problems become im- 
mensely complicated. For these reasons, 
educators are beginning to take a serious 
look at computers as the only practical and 
available long-term solution to such prob- 

Looking toward future developments 
in education, Wayne Holtzman, psycholo- 
gist and dean of the College of Education 
at the University of Texas, predicts the 
disappearance of the lock-step, self-con- 
tained classroom and the uniformly pre- 
scribed curriculum. Instead, he says, there 
will be learning resources centers with 
computerized libraries and individual study 


limited success at best because it is im- 
possible for one or two teachers to give the 
amount of attention to each student that 
individualized instruction implies or to 
keep track of the many details involved 
in relating each child’s performance to a 
series of specific curriculum objectives. 
(Specific ways to individualize instruction 
within the context of our present techno- 
logical capacities are discussed in detail in 
the next chapter.) 


earrels hooked into remotely located com- 
puters (see Figure 13.1). Such centers will 
play a central role in educational programs 
extending from preschool through the con- 
tinuing education of adults. He continues: 


Computers will take over most of the 
drudgery of scheduling, allocating learning 
resources to individuals and groups, main- 
taining progress records while preserving 
their confidentiality where appropriate, 
compiling and scoring tests, providing easy 
access to files of information for reference 
or guidance by students and teachers, and 

a host of other management activities. For 
major segments of the curriculum, the 
computer will also provide direct interac- 
tion between the student and the subject 
matter to be learned, whether the instruce- 
tion involves drill and practice in arith- 
metic or foreign language, tutorial inter- 
action and dialogue, or problem solving 

and simulation of complex phenomena 

1 Wayne H. Holtzman, ed., Computer-Assisted In- 
struction, Testing, and Guidance, Harper & Row, 
1970, p. 3. 
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FIGURE 13.1 


Learner response centers can be used for a 
variety of teaching-learning experiences at all 
levels. (a and b) These pictures taken at the 
Responsive Environments Program Center in New 
York show computerized booth facilities and 
monitors. (c) This “talking typewriter” is a multi- 
sensory (sight, sound, tactile) computer-based 
synchronized learning system for teaching read- 
ing, typing, and other skills. 
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Many problems remain to be solved before 
such complete use of computers in edu- 
cation can become reality, including the 
primary ones of cost and the generation 
of vast amounts of validated self-instrue- 
tional programs. But as educators in to- 
day’s schools we must be aware of what is 
already going on and what is in prospect 
as we consider the potentials of computers 
in the improved educational programs that 
are so badly needed in our schools. One 
thing that is going on, as most of us know, 
is the extensive use of computers in busi- 
ness and industry and in military and 
space operations. Yet we may not be aware 
of the extent to which computers are al- 
ready being used in education and the im- 
plications of these uses for future develop- 
ments. 

In this chapter, we deal with a num- 
ber of computer applications in education. 
Most of them are still experimental, but 
some, such as those related to administra- 
tion, are already in widespread use. As 
you read about the several kinds of com- 
puter applications, consider the implica- 
tions that computers may have for your 
own school and for your own role as a 
teacher in the days that lie ahead. 


What is a computer? 

A computer is a power-driven machine 
equipped with keyboards, electronic cir- 
cuits, storage compartments, and_record- 
ing Rania, for the high-speed perfor- 
mance of mathematical operations. 

As this definition implies, a computer 
is, in simple terms, a elorified caleulator 
with the added capacity of storing or 

‘memorizing’? large amounts of infoeein: 
tion and producing, or retrieving, any of 
it when ealled for, The typical oN os 
of course, does not have this ‘ ‘memory.’ 
A tape meeorder does, however; the way 
information is stored on audiotape for later 
retrieval is similar in principle to the way 
the computer stores its information, Essen- 
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tially, then, what we have in a computer is 
a machine that stores and processes infor- 
mation and performs desired calculations 
electronically and at a very high rate of 
speed. 


SOME GENERAL TERMINOLOGY Our 
discussion of computerized instruction 
avoids technical terms, This is intentional, 
since our basie purposes are to introduce 
the subject of computers in education and 
to develop certain concepts with respect 
to their current and future potentials. For 
these purposes, technical terms are unneces- 
sary; indeed, they might even be distract- 
ing, particularly since a number of 
computer terms do not have standard 
meanings. 

The most commonly used label for com- 
puter uses in instruction at the present 
time is CAT or computer-assisted_instruc- 
tion. Others include CBI (computer- 
based instruction), CMI (computer-man- 
aged instruction), and CAL (computer- 

assisted learning). Such names may 
derive from particular uses of computers or 
certain university projects or specifie com- 
puter manufacturers, Asa result, any single 
term can mean different things to different 
readers. Karl Zinn, one of fhe leading au- 
thorities and Ane of a comprehensive 
survey of the field, points out that most 
uses of the label CAI represent a fairly 
narrow definition of computer use, namely, 
drill and practice and tutorial modes? (see 
Figure 13.2). Others, however, use the term 
to represent the whole field of computer 
use in instruction. It is important, there- 
fore, to ascertain the intended meaning 


2 Karl L, Zinn, An Evaluative Review of Uses of 
Computers in Instruction, Project CLUE (Com- 
puter Learning Under Byaluation), Final Re- 
port, USOE Contract No. OEC-5-9-32-509-0032, 
University of Michigan Press, Ann Arbor, Decem- 
ber 1970, p. 8. (Copy available from ERIC Clear- 
ing House on Edueational Media and Technology, 
Institute for Communication Research, Stanford 
University, Stanford, California 94305.) 


FIGURE 13.2 


The drill-and-practice use of computers illus- 
trated here is one of their simplest instructional 
applications. If this were the only kind of applica- 
tion of computers in a school, what questions 
might logically be raised? 


or scope in interpreting such general terms. 
For those who wish to become familiar with 
some of the more technical terms, glossaries 
are available.* 


HOW COMPUTERS FUNCTION One of 
the most obvious and generally understood 
advantages of computers is their speed_ 
3 A particularly useful glossary in which terms are 
defined from an educational orientation has been 
prepared by Zinn, op. cit., Appendix E. Two longer 
glossaries with complete technical definitions are: 
Vocabulary for Information Processing, American 
National Standards Institute, 1430 Broadway, 
New York, N.Y. 10018, 1970; Automatic Data 
Processing Glossary, Bureau of the Budget, Wash- 
ington, D.C., Government Printing Office, 1964. 
Shorter and less technical glossaries are available 
from most computer manufacturers and some 
professional associations. 


and accuracy in solving mathematical 
problems of all Ievels of complexity. Let 
us digress for a moment and explore this 
mathematical capacity a bit further, using 
as an example a very practical problem— 
assigning classes to teachers. 

A_typical problem that computers are 


especially helpful in solving involves get- 
ting the most out of limited reso 7 Hor 


example, consider a science department 
chairman who is faced with the problem 
of assigning five teachers in five subjects 
—general science, biology, chemistry, 
physics, earth sciences—so that the best 
possible job will be done. All five teachers 
can teach all five subjects, but each one is 
much better in some subjects than others, 
as indicated in Table 13.1, which shows 
their relative ratings in teaching abilities. 
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The chairman’s problem is to assign one 
teacher to each subject so as to make the 
best overall use of all five. Obviously, he 
cannot assign each one to his best subject 
because teachers A and C are both best (6) 
in earth sciences. There is little choice with 
teacher D, who is ‘‘good’’ (4) in one sub- 
ject only, but quite a lot of choice with 
teacher C, who is ‘‘good’’ or better all 
around. Thus there must be some sort of 
compromise to get optimum use of all five 
teachers. By using some fairly elementary 
arithmetic and what mathematicians eall a 
5 X 5 matria, it is possible in 5 or 10 min- 
utes with a paper and pencil to come up 
with the solution indicated by parentheses 
in Table 13.2. Note that three teachers are 
assigned to their second-best courses and 
two to their best courses. In the assignment 
pattern as a whole, however, every class 
has a teacher whose rank is at least ““oood”’ 
(4) on the seale. 

The problem just described is a rela- 
tively simple one. With more complex 
problems, a computer is indispensable. For 
example, the five-teacher problem involves 
only 120 possible combinations, but if there 
were 10 teachers involved and the task was 
to assign these 10 persons optimally to 10 
positions, there would be 3,628,000 possible 
patterns from which to select the best one. 
It could still be done manually, but it 
would take many hours at best, whereas the 
computer could do it in minutes or less.* 
In any case, much larger than 10 x 10 
matrices are commonly run on computers 
—matrices that would take months or 
years to solve with a desk-type calculator. 

The computer’s power to process huge 
masses of information and to solve com- 
plex problems is difficult to comprehend, 
Commenting on this point, John Pfeiffer 
draws the following helpful analogy : 


4 John Pfeiffer, New Look at Educational-Systems 
Analysis in Our Schools and Colleges, Western 
Publishing Co., 1968, pp. 34-36. 


TABLE 13.1 


LS 


TABLE 13.2 


—_—_e———————— 


Perhaps the critical fact is that today’s 
fastest models are some one to two million 
times faster than aman ata desk-type 
adding machine, which is about the 
difference between a day and a millennium 
and means that studies are being under- 
taken routinely that were unthinkable 

less than a decade or so ago.® 


Assuming that the reader is properly 
impressed but still somewhat skeptical, his 
next thought probably is, ‘‘Fine, but as 
a classroom teacher I have very little need 
to solve complex mathematical problems of 
any kind, so what does all of this have to 
do with me and my teaching’? The answer 
is that most of what the computer does 
is done in mathematical terms. Even the 
scanning of literature or the retrieval of 
textual information by computer requires 
a translation into mathematieal terms 
first. In other words, information and 


5 Ibid., p. 37. 
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General 

science Biology 
Teacher A 1 3 
Teacher B 2 4 
Teacher C 5 6 
Teacher D 3 1 
Teacher E 1 5 


Earth 


Chemistry Physics sciences 
2 3 6 
3 1 5 
3 4 6 
4 2 2 
6 5 4 


Source: John Pfeiffer, New Look at Education-Systems Analysis in our Schools and Colleges, 


Western Publishing Co., 1968, p. 35. 


Note: Rating scale: from 6 = Excellent to 1 = Poor. 


General 

science Biology 
Teacher A 1 3 
Teacher B 2 (4) 
Teacher C (5) 6 
Teacher D 3 1 
Teacher E 1 5 


Source: Pfeiffer, op. cit., p. 35. 


problems of whatever type are translated 
via computer languages into numerical 
terms, along with the procedures and form- 
ulas necessary to process the information 
when the computer is called upon to do so. 
At that point, and with the additional in- 
put supplied by the student at the con- 
sole, the computer performs the necessary 
calculations, translates the answer back 
into ordinary English, and types it out on 
the student’s teletypewriter for him to 
read. And normally this all takes place in 
far less time than it has taken you to read 
the last two sentences! 

Whether we shall one day seriously 
put this power to work in instructional 
programs remains to be seen. But computers 
certainly are here and here to stay. Though 
relatively few school systems now own their 
own computers, many are hooked up by 
telephone lines or other means with com- 
mercial computer services on which they 
buy time for administrative functions. 


Earth 
Chemistry Physics sciences 
2 3 (6) 
3 1 5 
3 4 6 
(4) 2 2 
6 (5) 4 


These uses and a few more general uses 
are briefly described next. 


COMPUTER USES IN ADMINISTRATION 
An important factor to keep in mind as we 
consider possible computer uses in instruc- 
tion is the fact that large numbers of 
educational systems already use computers 
for a variety of administrative purposes. 
Holtzman cites several applications adapted 
from business and industry : 


The most immediate applications in public 
school systems and higher education in- 
volve the simple transfer and adaptation 
of techniques developed successfully in 
business and industry. Such daily transac- 
tional activities as purchasing, payroll, 
mventory, personnel records, and auditing 
are being rapidly computerized. In the 
larger, more sophisticated systems, 
operations research and improved methods 
of forecasting are being developed. Pro- 
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gram planning, budgeting, and control, 
as well as improved estimation of cost 
effectiveness, require greatly improved 
processing of information.® 


In addition to typical business manage- 
ment applications, computers are also widely 
used to serve a variety of administrative 
needs which are unique to education. These 
include such operations as the processing 
of information for student admissions, con- 
tinuous updating of student records, sched- 
uling of classes, registration of students, 
maintaining certain personnel and guidance 
records, and the storage and retrieval of 
much information traditionally found in 
libraries. 

Computers are costly machines; thus 
their purchase or lease can be justified only 
in terms of values received which are clearly 
above and beyond those that could reason- 
ably be achieved without them. Such justi- 
fication has been well established for ad- 
ministrative purposes, Many computerized 
information-processing operations actually 
cost less than formerly and yet are accom- 
phshed with infinitely greater speed and 
convenience. More important, however, are 
the many new operations the computer has 
made possible which could not be achieved 
without it at any price. The instantaneous 
processing of election returns is a familiar 
example. Man’s flights to the moon and 
other space explorations are more dramatic 
examples. There are hundreds, perhaps 
thousands, of routine, unspectacular ex- 
amples of information processing  per- 
formed by computers without which ad- 
ministrators in government, industry, and 
some sectors of education could not fune- 
tion at comparable levels of effectiveness. 

Thus availability per se is not the 
central question as we think about com- 
puter uses in instruction. The computers 
are already there and widely used for ad- 
ministrative purposes, though there are 


6 Holtzman, op. cit., pp. 5-6. 
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additional costs for whatever additional 
time is used on them for instruction. Un- 
der these circumstances, therefore, the 
central question becomes one of the legiti- 
macy and feasibility of the educational uses 
to which computers can be applied. Let us 
take a look at some exam ples. 


Instructional uses of computers 

There are a variety of legitimate instruc- 
tional uses for computers. These can be 
conveniently classified in four groups: drill” 
and practice; tutorial and dialogue ; simula- 
tion handling. We shall examine each of 
these types briefly, plus a fifth and dif- 
ferent kind of use, that is, the use of the 
computer as _a subject of instruction in 
itself. 

_ ‘Typically, the student sits at a spe- 
cially designed electric typewriter which is 
connected to a computer by telephone lines. 
He identifies himself by a code number and 
his name, the machine types out the first 
question, he types the answer—and the les- 
son is under way. 


DRILL AND PRACTICE The following 
example of a computerized drill comes 
from an elementary mathematies drill-and- 
practice program developed by Patrick 
Suppes at the Institute for Mathematical 
Studies in the Social Sciences at Stanford 
University during the mid-1960s. Along 
with a language skills curriculum by 
Suppes and Richard Atkinson, the mathe- 
matics curriculum was tested initially in 
the schools of Palo Alto, California; Me- 
Comb, Mississippi; Waterford, Michigan ; 
and New York City. In the following drill, 
the computer, after printing out each prob- 
lem, positions the typewriter to accept the 
response in a blank. The fact that the eom- 
puter goes on to a new problem tells the 
student he has answered correctly. In this 
drill the student’s responses are underlined, 


Sample Printout of a Lesson Taken by a Fifth- 
Grade Student 


Please Type Your Name 
Mike O’Dell 
Drill Number 509013 
(42 + 63)/7 = (42/7 + (63/7) 
48 — 38 = 38 — 48 
Wrong 
48 —38— 38-4 
Wrong, Answer is 28 
43 — 38 — 38 — 28 
76 — (26 — 10) = (76 — 26) + 10 
4x (7+ 13) = (4 x 7) + (4 X 13) 
(53 — 20) — 11 = 53 — (20 + 11) 
32 + (74 + 18) = (32 + 74) + 18 
51 X (36 X 12) = (51 X 36) X 12 
17 X (14 + 34) = (17 X 14) + (17 X 34) 
362 + 943 = 943 + 362 - 
(5 + 8) X 7=5 X 7) + (8 X 7) 
(90/ 10)/3 = 90/(10 x 3) 
(72/9)/4 = = 72/(9 X 4) 
(54 + 18)/6 = (54/6) + (18/ ) 
Time Is Up 
(54 + 18)/6 = (54/6) + (18/6) 
60R (19) 2) (60 — 19) 2 
72 X (43 X 11) = (72 X 43) x 11 
(63/7) + (56/7) = (63 + 7)/7 
Wrong 
(63/7) + (56/7) = (63 + 56)/7 
End of Drill Number 509013 
13 May 1966 
16 Problems 


Number Percent 
Correct 13 81 
Wrong 2 12 
Time Outs 1 6 
Wrong 
2 

16 
Time Outs 

13 


222.7 Seconds This Drill 

Correct This Concept—81 Percent, Correct to 
Date—59 Percent 

4 Hours, 46 Minutes, 59 Seconds Overall 


Goodbye Mike“ 


7 Patrick Suppes, Max Jerman, and Dow Brian, 
Computer-Assisted Instruction: Stanford’s 1965— 
66 Arithmetic Program, Academic Press, 1968, 


p. 29. 


—prosrams in that the” 
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This lesson is an example of one of the 
simpler forms of computer uses in instruc- 
tion, but, as you can readily see, the avail- 
ability of such drill-and-practice exercises 
on a computer terminal could materially 
relieve the teacher of having to administer 
such work himself. More important, it 
would make unnecessary much routine pa- 
per marking and record keeping, since 
the computer keeps track of each student’s 
performance and can “‘read back’’ to the 
teacher a summation of each student’s work 
whenever he wants it. 

As you also noted, whenever the stu- 
dent makes an error ._ the computer - immedi- 
ately calls it to his qicatan Sane 
then knows that he should try again. De- 


pending on ie ‘program in the computer, 
after a ‘predetermined number of “‘wrongs”’ 

the student might be referred or 
‘“‘branched’’ to a remedial exercise if 
necessary. In the quoted drill, however, the 
computer has been programed merely to 
give the correct answer after two wrong 
answers. In any case, the successful stu- 
dent can move ahead to new material as 
rapidly as his performance warrants. Just 
BS ial programed instruction, the student 
moves at his own pace, gets immediate 
feedback on his efforts, and receives indi- 
vidual tutoring if needed (see Figure 
133.09) 

The Stanford programs are still in 
development stages as this is written, but 
there is clear evidence that they have re- 
sulted in effective learning. Interestingly 
enough, students with lower-level intellec- 
tual skills and poor motivation have shown 
greater gains under the Stanford programs 
than in standard classrooms.® 


TPUTORTALY SAND SDE @© GiUiE Tutorial 
programs differ from drill-and- practice 


‘Subject contents 
literally ““taught”” by the computer pro- 


gram, I Thitane tion may be presented much 


8 Zinn in Holtzman, op. cit., p. 278. 


FIGURE 13.3 


In well-designed computer lessons a kind of 
interaction takes place between the lesson and 
the student which is not unlike that between 
teacher and student. 


as it would be in a programed instruction 
text. In fact, in designing computer pro- 
grams of this nature, the same precise 
analysis of the learning task and specifica- 
tion of objectives must be used as is used 
in designing programed instruction lessons. 

The computer, however, may provide 
various options not usually present in pro- 
gramed texts. For example, explanations 
may be given orally via audiotape and 
needed visuals presented on a cathode Tay 
tube (CRT) very much like the tube in a 
television set. The student may respond to 
questions on a typewriter keyboard or by 
pointing or drawing with a light pen on an 
electronic screen or CRT in his study ¢ar- 
—rel (see Figure 13.4). The computer, in 
turn, reacts to the student’s response by 
indicating that it is correct_ or_by ‘‘talk- 
ing’? to him in some manner if it is not. 


(immediate feedback). The student then 
makes a further tesponse. Thus a kind of 
dialogue takes place between the student 
and the machine, 

The Brentwood Tutorial Mathematies 
Program is one of the better known ex- 
amples of computerized tutorial programs. 
This program also was developed by Pat- 
rick Suppes at the Institute for Mathemati- 
cal Studies in the Social Sciences at Stan- 
ford University, during the middle and 
later 1960s. Under this system, which is 
used to teach mathematies to first-graders, 
some 400 lessons were developed covering 
the topies of counting, numerals, addition, 
subtraction, linear measure, set notation, 
and geometry, Each student responds to 
questions and practice problems either on 
his typewriter or by using a light pen to 
touch one of the answer choices presented 
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on the CRT. He receives audiotaped in- 
structions and directions through a head- 
set. Also, if he responds incorrectly or fails 
to respond within a reasonable time, he re- 
ceives special additional audio instructions, 
An example from one of the lessons illus- 
trates how the program unfolds: 


FIGURE 13.4 
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For one problem, a drawing of a car and a 
drawing of a truck surrounded by set braces 
and followed by an equal sign were pre- 
sented on the CRT; this problem was 
accompanied by the audio message, ‘‘ There 
are two members in this set.’’ After this 
message, two more sets, one empty and one 


Student responses to computer-presented ques- 
tions or directions can be drawn or written with 

a light pen in some cases, in addition to the 

usual use of an electronic typewriter keyboard. 


containing a train and a steam shovel, each 
preceded by a box, were displayed below 
the mitial set; the choices were accom- 
panied by the audio instructions, ‘ Find 
another set with two members.’ At this 
point a small ‘‘p’’ (for pen) was displayed 
in the corner of the CRT as a signal to the 
student to respond. If the student touched 
his light pen to the box in front of the 
correct choice, a smiling face was displayed 
and he heard, ‘Yes, the sets have the same 
number of members,’’ and proceeded to the 
next problem. 

Tf the student did not respond within 


FIGURE 13.5 
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20 seconds, he heard, ‘‘ Which set below has 
two members ?”’ If the student responded 
imeorrectly, he heard the audio message, 
“Point to the box next to the set with two 
members,’’ and saw a sad face. For most 
problems in the curriculum, students were 
allowed three chances to produce the 
correct answer.® 


In most of the lessons, the number of 
initially correct responses is accumulated 


9 Patrick Suppes and Mona Morningstar, ‘‘Four 
Programs in Computer-Assisted Instruction?’ in 
Holtzman, op. cit., p. 243. 


oO eee 


When remedial assistance is needed in a com- 
puterized learning situation, the computer calls 
the teacher. 


on the computer, and as soon as the student 
reaches a specified number of correct re- 
sponses, he is permitted to skip the rest 
of the problems and go on to the next 
lesson. 

As mentioned, both explanations and 
practice problems contain special audio 
messages heard only by students not per- 
forming up to predetermined standards. 
Furthermore, if the student makes a cer- 
tain number of errors during a lesson, 
he is branched to a remedial lesson con- 
taining the same kinds of problems but 
with a slower development of ideas and 
simpler vocabulary. If a student fails to 
meet the remedial criterion, the computer 
automatically calls the proctor or teacher 
to come and assist (see Fieure 13.5). 

Computerized tutorial and dialogue 
programs have been developed in many 
subject areas. The following example is 
one of a series used in English grammar 
for intermediate-grade pupils as part of a 
computer-based individualized instruction 
program called INDICOM used in the 
Waterford Township Schools near Pontiac, 
Michigan (see Figure 13.6). The com- 
puter’s parts of the dialogue with the stu- 
dent are in capital letters. 


SIMULATION AND GAMING Computers 
also are useful in simulation and gaming 
exercises. Simulation and games constitute 
a broad area of instructional method which 
is discussed in more detail later in this 
chapter. Simulations are _representations 


of real-life situations. s with some of the real 


elements removed. for such reasons as safety 


(driver or pilot training), unavailability of _ 


equipment because of expense or complexity 
As eyclotr oo or ee of time quvoled 


a ed in ate armalated exercises in 
order to introduce an element of competi- 
tion for teams or individuals, 

For example, experts at the Hunting- 
ton Computer Project in New York have 
been working with a number of high schools 
for several years on explorations of various 
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OBJECTIVE: YOU WILL BE ABLE TO SELECT THE 
SUBJECT FROM A GIVEN SENTENCE. 

THE SUBJECT OF A SENTENCE DOES SOMETHING. 
EXAMPLE: THE GIRLS PLAYED CARDS. GIRLS IS 
THE SUBJECT BECAUSE THEY ARE DOING SOME- 
THING. TYPE THE SUBJECTS IN THESE SENTENCES. 
JANE MADE A PIE. 


Jane 


JANE IS THE SUBJECT BECAUSE SHE IS DOING 
SOMETHING. 
TOMMY SAT ON A TACK. 


Tommy 


THE SUBJECT OF A SENTENCE NAMES A PERSON, 
PLACE, OR THING. IN THE EXAMPLES ABOVE 
WHAT DID THE SUBJECTS NAME: PERSONS, 
PLACES, OR THINGS? 


persons 


WHAT IS THE SUBJECT IN THE NEXT SENTENCE? 
HIS RED WAGON IS BROKEN. 


wagon 


WAGON IS A THING. IS THE SUBJECT IN THE NEXT 
SENTENCE A THING? 
COLUMBUS IS THE CAPITAL OF OHIO. 


no 
WHAT IS IT? 


place 


A WAY OF FINDING THE SUBJECT IS TO SAY WHO 
DOES SOMETHING. WHAT WORD ANSWERS THAT 
QUESTION IN THE NEXT SENTENCE? 

SALLY SAW HER DOG. 


Sally 


LOOK AT THE NEXT SENTENCE: THE CLOCK 
STRUCK THREE. SINCE CLOCK CANNOT ANSWER 
THE QUESTION WHO DOES SOMETHING, SHOULD 
YOU ASK INSTEAD WHAT DOES SOMETHING? 


yes 


TO FIND THE SUBJECT YOU MIGHT ASK WHO OR 
WHAT IS DOING SOMETHING. 


008 PROBLEMS 008 CORRECT 100 PERCENT 02 
MIN. 54 SEC. 


THAT IS ALL FOR TODAY. 14:44:48 

& C MS P L A PROGRAM 
WATERFORD SCHOOLS—ESEA TITLE III 
TEAR OFF ON DOTTED LINE10 


10 Communications Math Skill Program—lBLan- 
guage Arts. Produced by INDICOM Project, Title 
Ill, ESEA, Waterford School District, Pontiac, 
Mich. 


FIGURE 13.6 
er 


The degree of concentration and involvement of 
students in the Waterford, Michigan, INDICOM 


simulation uses of the computer in the pews x : : 
project is readily apparent in these pictures. 


classroom. They have experimented with 
computer simulations in biology, chemistry, 
earth science, physics, and social studies. 
Some simulations are used to enrich exist- 
ing experiments and other classroom ae- 
tivities; others, however, are used to pro- 
vide experiences which would otherwise 
be impossible to achieve within the high 
school classroom. 

Examples of the latter include a pro- 
gram in evolution, called STERL, which 
permits the student to experiment, with 
control of pests through a combination of 
pesticides and the injection of sterilized 
males into the community. Another pro- 
gram, called EDER1, permits the student 
to explore the concepts of scarcity, oppor- 
tunity, and allocation of available re- 
sources. The EDERI program is designed 
as a game against nature in a Robinson 
Crusoe environment—the student is placed 
on an uninhabited island 48 hours before 
a severe hurricane is due and must use the 
natural resources of the island to secure ad- 
equate food, water, and shelter before the 
hurricane hits.12 

In addition to providing cognitive 
learning, simulation and games can _ pro- 
vide practice in decision-making skills as 
well as theoretical tests of-hypotheses in 
quite abstract situations. One familiar ex- 
ample is the predicting of future economic 
developments. Because a number of vari- 
ables can readily be manipulated on the 
computer, it is possible for the student to 
test out various hypotheses. 

In one such simulation problem, the 
student must decide on the best course of 
action to follow in planning for future 
sales of projection equipment. To begin 
with, he has aecess to several types of in- 
formation, such as past sales of this equip- 


117, Braun, The Digital Computer as a General- 
Purpose Simulator, Huntington Computer Project, 
Polytechnie Institute of Brooklyn, Brooklyn, ING, 
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ment, market trends, enrollment growth in 
the schools, costs of manufacturing the 
equipment, and costs of sales to this point. 
With the computer, he can rather quickly 
test out a series of assumptions or ‘‘ifs’’ to 
help him make the best decisions. If, for in- 
stance, school income stays about the same, 
but school costs increase by 5 percent dur- 
ing the next 12 months, what is the likely 
effect on sales of this equipment? If, on 
the other hand, school income increases by 
5 percent and costs go up 6 percent, what 
is likely to be the net effect on such sales? 
Clearly, there are other factors to con- 
sider than just these two variables, and a 
good simulation program would have them 
built in. But the point is that such vari- 
ables and various combinations of them 
can rather readily be tested out with a 
computer, whereas such testing would be 
far more difficult without it. 

Simulation on economic principles has 
even been tested with sixth-graders by the 
Board of Cooperative Educational Services 
in northern Westchester County, New 
York. Two simulation games were de- 
veloped, each involving one person playing 
against a computer.!? In the Sumerian 
game the student plays the role of the 
priest-ruler of a city-state in ancient Meso- 
potamia. He must make decisions on how to 
allocate resources, apply surplus grain to 
the development of crafts, and promote 
trade. The Sierra Leone Development Pro}j- 
ect transforms the student into a member 
of the Agency for International Develop- 
ment making decisions on how best to allo- 
cate funds to help solve the economie prob- 
lems of a newly emerging nation.!® Both 
slides and audiotape were used in these simu- 


12R. L. Wing, ‘‘Two Computer-Based Economic 
Games for Sixth-Graders’’ in Simulation, Games 
and Learning, Sarane 8S. Boocock and BE, O, Sehild, 
eds., Sage Publications, Beverly Hills, Calif., 1968. 


13 Both games are available by special arrange- 
ment with the Board of Cooperative Educational 
Services, 845 Fox Meadow Road, Yorktown 
Heights, N.Y. 10598. 
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lations, along with the computer program. 
Three computer consoles were available so 
that three students (or three small groups) 
could play the game at a time. The games 
were designed for individualized instruc- 
tion and thus provide a considerable vari- 
ety of options, not only in terms of self- 
pacing, but also by means of variations in 
content, difficulty of problems, style, and 
modes of presentation. A research study 
on the programs showed that in compari- 
son with conventional classroom teaching 
on the same topics, the students working on 
computers achieved about the same amount 
of learning in considerably less time. 

An example of simulation applications 
of the computer at a higher level involves 
a student exploring a simple concept in 
wildlife management. The setting is a 
salmon-fishing operation. Zinn thus ex- 
plains the game: 


The object of the game is to build up and 
maintain a population which will maximize 
the catch taken by the fishery. The size of 
the run for the coming year is determined 
by the computer in some way not known to 
the student, although he does know it 
depends on the previous year’s escapement. 


To the following printout of a ‘‘conversa- 
tion’’ between computer (in capital let- 
ters) and student are added Zinn’s com- 
ments in the right-hand column. 


INFORMATION HANDLING A fourth gen- 
eral type of computer use in instruction 
is the handling and processing of in- 
formation so that it can be ealled upon 
by the learner, teacher, counselor, or re- 
searcher as needed. Although computers 
have the capacity of storing and retrieving 
large masses of information on any sub- 
ject desired, we are still some years away 
from totally computerized libraries in 
which information on almost any subject 
can be retrieved at will (some efforts to 
move toward this goal are described in 
Chapter 10). 
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Conversation 


WHICH MANAGEMENT STRATEGY DO YOU WANT 
TO ADOPT? 


catch 


CATCH FOR 1969 
16,000 


ESCAPEMENT = 2,000 


CATCH FOR 1970 
10,000 


ESCAPEMENT = 1,000 


CATCH FOR 1971 
5,000 


ESCAPEMENT = 1,000 
THE MEN AT THE FISHERY ARE DISTURBED 
ABOUT THE LOW CATCH 


CATCH FOR 1972 
10,000 


NO FISH ESCAPED. LET’S START OVER AGAIN 


WHICH MANAGEMENT STRATEGY DO YOU WANT 
TO ADOPT? 


escapement 


ESCAPEMENT FOR 1969? 
15,000 


CATCH = 3,000 
THE MEN AT THE FISHERY ARE FURIOUS ABOUT 
THE LOW CATCH 


ESCAPEMENT FOR 1970? 
15,000 


CATCH = 11,000 


ESCAPEMENT FOR 1971? 
10,000 


CATCH = 15,000 


ESCAPEMENT FOR 1972? 
9,000 


CATCH = 21,000 


ESCAPEMENT FOR 1973? 
9,000 


CATCH = 19,000 


YOUR TOTAL CATCH FOR THE LAST FIVE YEARS 
HAS BEEN 68,000 SALMON—13,600 PER YEAR. 

DO YOU WISH TO DISCUSS THE OPTIMUM 
STRATEGY NOW? 


Commentary 


The player has the choice of setting either 
escapement or catch. 


The player sets the catch at 16,000 fish. 


The computer supplies the size of the escape- 
ment and asks about the next year. 


The student notes that when 2,000 escape 
(1969, above) the next year’s run is 11,000 
(catch of 10,000 plus 1,000 escaping). 


The student should have kept the catch down 
until the population had recovered. 


This time he will try the safer strategy of setting 
the number of fish which must be permitted to 
escape to spawn before the fishery can begin to 
catch. 


The student holds firm because he expects a 
much bigger run the next year. 


The student graphs the data so far, infers a 
relationship between escapement and the run the 
following year, and is ready to switch to a sub- 
program which will “discuss” with him the 
optimum strategy.14 


———————— nnn 


14 Zinn, Project CLUE Report, op. cit., pp. 18-19. 


Nonetheless, as already indicated, in- 
formation and programs on a great many 
selected topics or units can readily be 
stored in a computer, and use of this ‘‘fil- 
ing’’ capacity, though expensive, may be 
warranted for specialized information 
which might otherwise be difficult to ob- 
tain, such as statistical tables on employ- 
ment, production, and population and other 
types of data which are continually up- 
dated. Computerized management of doe- 
uments in libraries is already in process, 
and computer programs that manage all 
of the major activities of a library, from 
ordering to file search and revision, are 
only a matter of time. When such systems 
have been inaugurated by properly com- 
puterized major libraries, such as the Li- 
brary of Congress, the establishment of 
data banks for smaller libraries will be a 
relatively simple matter that can be ex- 
pected to proceed fairly rapidly. 

One of the areas in which the informa- 
tion-handling capacity of computers is be- 
ing used to advantage is counseling and 
guidance. Whether a machine ean in fact 
be programed to ‘‘counsel’’ is still an un- 
answered question, but there is no ques- 
tion that the data storage and processing 
capacity of computers can be a tremendous 
aid to both students and counselors : 


The counselor of today is often caught 
ima paradoxical situation. He spends ever 
more time collecting, recording and 
evaluating data about his students, and 
ever less time relating to those students 

as hwman beings. Vet, today’s advanced 
mformation processing technology should 
enable him to shift to the computer the 
burden of data handling, freein g him to 
fulfill his unique function as a counselor.6 


15 Holtzman, op. cit., p. 8. 


16 Layman’s Guide to the Use of Computers, Asso- 
ciation for Educational Data Systems, 1201 16th 
St., N.W., Washington, D.C. 20036, 1971, pp. 
5.21-5.25, 
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The essence of the guidance systems 
now in use or under development is that 
the computer can store complete cumu- 
lative records (IQs, grades, test scores, 
extracurricular activities, interest inven- 
tories, ete.) and match them with a wide 
range of occupational or educational choice 
requirements so as to indicate probabilities 
of success. For example, the School District 
of Philadelphia and the Willowbrook High 
School, a large comprehensive high school 
outside Chicago, use computer technology 
to give students and counselors information 
about occupational opportunities in the 
area, educational and training programs 
necessary, and other facts helpful in mak- 
ing curriculum choices. 

The Palo Alto Unified School District 
provides computer-based course selection 
assistance by means of a dialogue between 
the student and the computer; the com- 
puter is programed to include information 
about the success of former students on 
college entrance examinations, various 
kinds of jobs, and pertinent course infor- 
mation in later high school grades, The City 
School District of Rochester, New York, 
uses a multimedia package, including oe- 
cupational materials on microfilm and re- 
lated information and training units, to 
help students in making occupational or 
educational decisions. Still more sophisti- 
cated automated guidance systems are un- 
der development at Harvard University? 
and at the Systems Development Corpora- 
tion in Santa Moniea,?8 

The above examples of how the infor- 
mation-handling capacity of the computer 
can be effectively applied are but initial in- 


17 Allan B. Ellis and David V. Tiedeman, ‘‘Can a 
Machine Counsel?’’ in Holtzman, ODS) Clign pp: 
345-373. 


18 Layman’s Guide to the Use of Computers, op. 
Cit. DD. d.2e2—0.208) John GC, Flanagan, ‘Program 
for Learning in Accordance with Needs,’’ Psy- 
chology in the Schools, Vol. 6, No. 2, April 1969, 
pp. 1383-136. 


dicators of some of the changes that com- 
puters can bring about in education during 
the next decade. Furthermore, a number of 
experimental systems are already being 
tried (though they are still quite expen- 
sive) which will enable students to organize 
and use large blocks of information by 
means suited. to their own interests.!® The 
importance of this development to indi- 
vidualized instruction is obvious. It also 
suggests that it is increasingly important 
for today’s students to become familiar 
with the use of computers as a fundamental 
tool of learning. When we consider also 
the administrative and instructional uses 
described earlier and the vastly more nu- 
merous and extensive applications of com- 
puters in industry and government, iS) 
easy to see why computers themselves have 
become important as a subject of study. 


COMPUTERS AS A SUBJECT OF IN- 
STRUCTION The growth of the computer 
in American society has been phenomenal. 
There were 30,000 computers in operation 
in the United States in 1965, 50,000 by 
early 1968, and 60,000 by mid-1970, a rate 
of increase almost twice that predicted by 
1965 by the American Federation of In- 
formation Processing Societies. This ex- 
pansion of the computer into an influence 
on virtually all walks of life clearly will 
increase as time goes on. 

Therefore, it is not surprising that 
computers have become an important part 
of the curriculum, not only in higher ed- 
ucation but also in secondary el techni- 
cal schools. Departments of computer or 
information sciences have developed rap- 
idly in our universities during the past 
decade. Students can major in the field and 
many do, but large numbers from other de- 
partments study computer languages and 
applications so that they can make use of 
them in their own fields of work. Holtzman 
reports that in junior colleges, technical 


19 Zinn, Project CLUE Report, op. cit., pp. 10-20. 
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schools, vocational institutes, and many 
high schools, the field of data processing by 
computers is proving an attractive occu- 
pational opportunity for students.?° This 
is borne out by the following summary of 
estimates made in the summer of 1970 
at the first World Conference on Com- 
puter Education, held in Amsterdam, of the 
numbers of well-trained people who will be 
needed by 1975 to fill jobs at several levels 
in information processing : 


The presentations and discussions on the 
problems of professional training included 
some striking points on need: 

—a realistic estimate of the need for 
well-trained personnel in the field of 
automation indicates that by 1975 the 
USA will need 450,000 operators and 
1,500,000 programmers; the estimates for 
the UK are for 65,000 programmers by 
1975. 

These figures made it clear that efforts 
in training people in these areas should 
be raised by establishing informatic 
schools at the non-university level.?! 


Availability of a computer for the 
training purposes implied by these trends 


20 Holtzman, op. cit., p. 8. 


21 Bob Scheepmaker and Karl L. Zinn, eds., Gen- 
eral Report of the First International Federation 
for Information Processing (1JFIP), World Con- 
ference on Computer Edueation, 1970, copyright 
IFIP, Amsterdam, 1970; distributors: Science 
Associates/ International, New York, p. 1/125. 
Note: The term ‘‘informatics’?’ may be coming 
into use as a more comprehensive term than ‘‘com- 
puter science’? in that it encompasses the software 
and application elements as well as the technologi- 
cal aspeets of computers. Informatics is defined 
thus: ‘‘The science of the systematie and effective 
treatment, especially by automatic machines, of in- 
formation seen as the medium for human knowl- 
edge and for communication in the technical, eco- 
nomic and social contexts’? (World Conference 
Report, p. 1/121). The Conference recommended 
to education authorities that they provide an early 
introduction to informaties as an integral part of 
general education in the secondary and primary 
schools (World Conference Report, p. 1/127). 


and needs is, of course, essential. In fact, it 
seems inevitable that computer systems will 
come to be viewed as vital to the functions 
of any major educational institution. Be- 
cause of the costs involved, it appears that 
multipurpose computer systems will de- 
velop, along with regional networks to make 
it possible for smaller institutions to bene- 
fit from large, remotely located central 
computers which will serve at once to ex- 
tend capacity and reduce costs. This leads 
us to the question of computer costs and 
how these costs are likely to affect their 
introduction and use in our schools. 


Costs of computer use in instruction 

Computers are expensive. Many people feel 
that they are far too expensive to be seri- 
ously considered for regular use in our 
schools. But education itself is expensive, 
costing in the United States something 
over 80 billion dollars a year in all its 
forms. Most of this expenditure goes to 
public education, and costs are rising every 
year. At the same time, education is being 
subjected to its severest criticism in his- 
tory. In the minds of many, education’s fu- 
ture, at least in its present form, is very 
much in doubt. Under these circumstances, 
the question of computers becomes less one 
of costs than of cost-effectiveness—the rela- 
tive results achieved per dollar invested in 
comparison with other uses to which these 
dollars might be put. 

In discussing the future of learning 
and teaching, John Goodlad points to a 
fundamental need to change the human- 
to-human instruction pattern which domi- 
nates current educational practice in our 
schools : 


The era of instruction that will supersede 
the era of hwman-based instruction is to 
be one of man-machine interaction. And 
the machine is the computer. We have 
lied in the shadow of the computer 

long enough now but used it so little in 
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imstructional affairs that we may be 
inclined to believe its future and our own 
to be things apart. Nothing could be 
further from the truth. . . . 

The era of human and machine-based 
imstruction is soon to be upon us. If we 
turn our backs on the computer, we may 
delay computerized instruction a little. 
But we may destroy the school and the 
influence of the education profession in 
the process. It is imperative that we 
explore the most appropriate roles of 
man and machine and that we legitimize 
them.?? 


Nonetheless, there are costs involved, 
and we need to have some grasp of. their 
size and significance in order to think in- 
telligently about computerized instruction. 

In a careful study of costs of tradi- 
tionally administered instruction (TAI) in 
the public schools versus computerized in- 
struction (CAI), the cost of CAI was 
estimated in 1968 as $3.73 per student hour 
as compared with approximately 36 cents 
per student hour for TAI for a class of 
average size.°? This wide difference was 
caused in part by the limited amount of 
computer use possible in a typical six-hour 
school day and with traditional school or- 
ganization, but it did mean that unless 
CAI could be shown to be at least 10 
times more effective or efficient than TAI, 
the change to CAT did not seem to be war- 
ranted at that time in the pubhe schools. 
In higher education, on the other hand, 
because of the much higher costs of in- 
struction and the far greater flexibility 
of operation and hours of possible use, 


22 John I. Goodlad, ‘‘The Future of Learning and 
Teaching,’? AV Communication Review, Vol. 16, 
No. 1, Spring 1968, pp. 7, 10-11. 


23 Felix F. Kopstein and Robert J. Seidel, ‘‘Com- 
puter-Administered Instruction Versus Tradition- 
ally Administered Instruction: Eeonomies,’? AV 
Communication Review, Vol. 16, No. 2, Summer 
1968, p. 163. 


FIGURE 13.7 


This is a schematic diagram of the plasma panel 
being developed for use in the Plato IV system 
at the University of Illinois. The device combines 
the properties of image retention, versatile 
display, and high brightness at low cost. In 
contrast with the cathode ray tube, on which 
images must constantly be regenerated, the 
plasma panel holds its own images and responds 
directly to computer signals; thus it makes 
separate communication lines for visual displays 
unnecessary. 
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CAI was judged to have a competitive 
advantage over TAT in larger institutions. 
This was particularly true in the profes- 
sional schools. 

At the University of Illinois, a com- 
puter-based educational system called Plato 
has been in use since 1960. The present 
third version, Plato III, uses 20 learning 
stations in a computer classroom giving 
instruction in a number of subjects. They 
have logged more than 70,000 student con- 
tact hours of credit teaching with a variety 
of teaching strategies ranging from drill 
and practice to student-directed inquiry. 
Although most of the use has been with 
college students, a 20-terminal system has 
also been placed in a community college 
and a high school near Urbana, Illinois, 
and adult education as well as preschool 
groups have cooperated in trial use of the 
system. 

That experience, along with some new 
engineering developments, led to the de- 
sign of a new system, Plato IV, which it is 
believed will reduce direct operating costs 
of instruction to about 25 cents per student 
hour. Notable among the new engineering 
developments is a plasma display panel 


(see Figure 13.7) that would greatly reduce 
the cost of visualizing as compared with 
the cost of the cathode ray tube. The panel 
contains a rectangular array of small gas 
cells that can be selectively ignited by im- 
pulses from the computer so as to form 
displays. The system involves a very large 
computer with 4,000 student terminals 
which could be located at any distance 
from the central computer. The student 
terminals would each consist of the plasma 
display device, a special microfiche slide 
card image selector combined with a pro- 
jector, and a typewriter keyboard (see Fig- 
ure 13.8). The system also provides for 
random-access audio devices, films, lights, 
and random-access slides. 

Assuming 300 days of use per year at 
eight hours per day, it has been calculated 
that Plato IV could be put into use at a 
cost per student contact hour that would 
be comparable to the cost in conventional 
elementary school classrooms, which is 
about 27 cents per student contact hour. 
This figure does not include the potential 
income from the computer during the other 
16 hours each day and during idle time 
between student requests. The system is 
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planned for activation in the early 1970s."4 

Experts in the computer sciences have 
raised many questions about the adequacy 
of the Plato IV eost estimates in such 
terms as contemplated modes of use, the 
realism of assuming eight hours of use per 
day of each student station, and the use 
of one central computer system rather than 
a combination involving satellite systems. 
Nevertheless, the fact remains that even 
if the cost estimates are off by as much as 
a factor of two or three (which remains 
to be demonstrated), they still represent 
a substantial reduction over the results of 
earlier cost studies and may portend the 
kind of breakthrough necessary to make 
computer use feasible on a large scale in 
the public schools. The estimated Plato IV 
specific cost breakdown in Table 13.3 also 
provides some useful general information 


24 Donald Bitzer and D. Skaperdas, ‘‘The Eco- 
nomics of a Large-Scale Computer-Based Eduea- 
tion System: Plato IV’’ in Holtzman, op. cit., pp. 
17-29. 


FIGURE 13.8 


TABLE 13.3 


Summary of Costs for Proposed Plato IV System 


on the initial costs of computers and the 
continuing costs of preparing programs 
(software) to use on them. 

Another experimental project is also 
aimed at achieving low-cost effective oper- 
ation, though by a means different from the 
Plato project. The MITRE Corporation has 
combined television with computer tech- 


This is a schematic drawing of the student 
terminal in the Plato IV system. Computer- 
generated information can be shown on the 
plasma display panel; also, information pre- 
stored on a microfiche slide card can be super- 
imposed on the transparent panel at the same 
time by means of a random-access slide selector 
and an optical projector, as shown. 


Plasma 
Panel 
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Total costs, 


Item millions of dollars 
Computer and extended memory 4.5 
Software 1.5 
4,000 student terminals iis 
Subtotal 13.5 
Lesson material — 
Data distribution lines _— 
Total 


ee 


Cost per year, 
millions of dollars 
(5-year amortization) 


Cost per student 
contact hour, cents 


8 

1.5 15 
2.7 27 
_ 3 

34 


Source: Donald Bitzer and D. Skaperdas, “The Economics of a Large-Scale Computer-Based Education System: 


Plato IV” in Holtzman, op. cit., p. 28. 


nology to provide a computer-based in- 
struction system which is small in com- 
parison with Plato IV, having perhaps 200 
terminals instead of 4,000. At this writing, 
the development plan is not entirely fixed, 
but the system may be in use on a trial 
basis in two community colleges by the 
time this book is published. This system, 
which is called TICCIT (Time-Shared In- 
teractive Computer-Controlled Information 
Television), uses relatively low-cost mini- 
computers, ordinary television receivers to 
provide computer-generated sound, pic- 
tures, and text to the student, and newly 
developed data-transfer hardware and soft- 
ware structures which have promise of very 
fast response times and a high level of 
flexibility (see Figure 13.9). Based on a 
school population of 1,200 students, 120 
terminals, and a 10-hour day, the TICCIT 
system would provide one hour of terminal 
service per day per student at a cost of 
about $40 per student per year or 20 
cents per terminal hour.”® 


25 Kenneth J. Stetten, ‘‘The Technology of Small, 
Local Facilities for Instructional Use’’ in R. E. 
Levien, ed., Computers in Instruction: Their 
Future for Higher Education, Proceedings of a 
conference sponsored by the National Science 
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Advantages and limitations of 

computerized instruction 

As you read our rather brief discussion of 
instructional uses of computers, you prob- 
ably became aware of some of the unique 
benefits to be derived from their use. You 
probably also found that you had some 
questions. In summing up our considera- 
tion of computers, therefore, it might be 
helpful to take a look at the pros and cons 
through the eyes of some representative 
learning psychologists, educators, educa- 
tional researchers, and computer specialists. 


UNIQUE CONTRIBUTIONS OF COMPUT- 
ERS Speaking of the solution of learn- 
ing problems by using computers, John 
Feldhusen, an educational psychologist, is 
clearly an enthusiast, affirming : 


The evidence clearly indicates that CAI 
teaches at least as well as live teachers 
or other media, that there is a saving in 
time to learn, that students respond 
favorably to CAL, that the computer can 


Foundation, the Carnegie Commission on Higher 
Education, and the Rand Corporation, Report 
# R-718-NSF/CCOM/RC, the Rand Corporation, 
Santa Monica, Calif., July 1971, pp. 35-41. 
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FIGURE 13.9 


The TICCIT system employs another approach to 
providing low-cost computer instruction. As 
shown here, the display device is an ordinary 
portable television set. The use of standard TV 
receivers and other special engineering develop- 
ments opens additional potentials for practicable 
CAI use in schools. 


be used to accomplish heretofore impossible 
versatility in branching and individualiz- 
ing instruction, that true, natural in- 
structional dialogue is possible, and that 

the computer will virtually perform 
nuracles in processing performance data.2® 


In a report on CAT research and develop- 
ment, Feldhusen discusses the capabilities 
of CAI in comparison with other media : 


There are some things which CAI is able 

to do better than other media: (1) Secure, 
store and process information about the 
student’s performance prior to and/or 
during instruction to determine subsequent 
activities in the learning situation. 

(2) Store large amounts of information 
and make them available to the learner 
more rapidly than any other medium. 

(3) Provide programmed control of several 
media such as films, slides, TV, and dem- 
onstration equipment. (4) Give the author 
or teacher an extremely convenient tech- 
mque for designing and developing a 
course of instruction. (5) Provide a 
dynamic interaction between student and 


26 John Feldhusen and Michael Szabo, ‘<The Ad- 
vent of the Educational Heart Transplant, Com- 
puter-Assisted Instruction: A Brief Interpretative 
Review,’’ Contemporary Education, Vol. 50, No. 5, 
April 1969, Indiana State University. 


instructional program not possible with 
most other media.?* 


Lawrence Stolurow stresses the indi- 
vidualized instruction potentials of CAT 
in contrast with other media : 


Computer-assisted instruction is distinct 
from media in that it is a potential means 
of making instruction a truly individual- 
ized process through the use of a variety 

of media to support a system of instruction. 
While programed instruction and lan- 
guage laboratories appear to individualize 
instruction, they actually only take the 
first baby step in that direction by 
allowing the student to proceed at his own 
rate. Mass media approaches have provided 
an illusion of economy; hidden are costs 

of revision required to reach different 
students of the total audience; with CAI 
we could individualize materials elec- 
tronecally rather than by hand28 


“7 John Feldhusen, ‘‘A Position Paper on CAT 
Research and Development,’? OE-ERIC Clearing 
House on Edueational Media and Technology, 
Stanford University, 1969, 


28 Lawrenee Stolurow, **Computer Assisted In- 
struction,’’? in The Schools and the Challenge of 
Innovation, Committee for Heonomic Development, 
Supplementary Paper No. 28, MeGraw-Hill, 1969, 
pp. 270-319. 


In his book on applications of the SYS- 
tems approach to the solution of many of 
today’s educational problems and the role 
of the computer in that effort, John Pfeiffer 
points to a generally accepted and impor- 
tant fringe benefit of computer use. This 
benefit arises from the fact that before 
computers can be of any use at all, they 
must be carefully programed to perform 
desired functions. This act of programing 
requires a prior thinking through of prob- 
lems and needs with a degree oh thorough- 
ness and specificity not commonly assocl- 
ated with educational planning. Pfeiffer 
aptly describes the result thus: 


Incidentally, there may be an interesting 
relationship between our increasing 
emphasis on the need to define objectives 
and our increasing experience with com- 
puters. Computers are notorious for their 
simple-mindedness among other things. 
They demand instructions spelled out in 
excruciating detail, and dealing with them 
has probably forced us to become more 
explicit and exact in dealing with one 
another. We can be brilliant but rather 
sloppy thinkers ; computers are stupid 

but accurate. It seems that during the 
course of time, in the evolving symbiosis 
between man and machine, we are destined 
for better or for worse to become somewhat 
more precise (and, of course, the computer - 
will inevitably become somewhat more 
intelligent) .*° 


LIMITATIONS OF COMPUTERS The cost 


of the computer is the dr¢ nost often 


cited as a serious one. See many 
authorities such as Karl Zinn Miadiden mis- 


use or inappro riate use of the computer as_ 
far_more fundamental in significance. For 


instance, the National Council for Eduea- 
tional Technology in England comments : 


It is important not to consider CAL as a 
learning process which involves the com- 


29 Pfeiffer, op. cit., p. 14. 
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puter solely: the ‘‘system’’ could include, 
for example, teachers, printed material, 
and linear programed texts. Many 
experrmental developments of CAI have 
been ineffective because they have at- 
tempted to put the whole process on the 
computer rather than selecting those parts 
for which it is most applicable.®° 


There is also concern that computers 
may inject an inhuman quality into edu- 
cational pograidas sean carea 0 mT 
an article advocating the development of a 
realistic perspective against which techno- 
logical innovations in education can be 
viewed objectively, Anthony Oettinger and 
Sema Marks comment pointedly on a pos- 
sible underlying danger that such innova- 
tions could bring with them—particularly 
those that prove highly efficient and effec- 
tive: 


If, as 1s true of all computerized systems 
of “‘individualized’’ instruction now 
visible as prototypes as well as of many 
others based on explicit definitions of 
““behavioral objectives’? (BO’s), the 
intent is to instruct students in such a 
manner that all will achieve a final level 
of competency which meets (or surpasses) 
the same set of minimally acceptable 
performance criteria, with variation only 
mm style, speed, or level of achievement, 
the objective cannot be the cultivation of 
idiosyncrasy. It is, rather, what an 
industrial engineer might call mass pro- 
duction to narrow specifications with 
rigid quality control. Each pupil is free 
to go more or less rapidly exactly where 
he is told to go.*" 


30 National Council for Educational Technology 
(NCET), Computer-Based Learning Systems: A 
Programme for Research and Development, 160 
Great Portland Street, London W.1, England, 1969. 


31 Anthony G. Oettinger and Sema Marks, ‘‘Edu- 
cational Technology—New Myths and Old Reali- 
ties,’’? Harvard Educational Review, Vol. 38, No. 
4, Fall 1968, p. 701. 


FIGURE 13.10 
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This is one view of possible future problems with 


computers. Some scientists believe that com- WATCH OUT. IF it EVE; 
puters may one day reach the point where they , 
think for th Ives. Oth ff at this PLUG 
Fee: Sei ameWe Gin ciwéle paloar tie plug!” DEVELOPE A YOu 
CANT PULL OUT! 


There are others, however, who disagree, education that will free the individual, 
including Wayne Holtzman, who says: both teacher and student, to interact in 


; ee more human ways than ever before? 
Contrary to the skeptical criticism of some 


alarmists, there is no reason to believe 
that this new technology will necessarily 
dehumanize man. There are many things 
in this world that can be done better by 
machines than by human beings. The 
advent of the computer, and the educa- 
tional technology related to it, clearly 
points the way to major changes in 32 Holtzman, op. cit., p. 13. 


Sources of computer information 

It is obvious that computer technology and 
applications in education are undergoing 
extensive development and rapid change. 
These changes can be expected to continue 
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for the next decade or more. Thus students 
in edueational technology who are inter- 
ested should certainly keep up to date on 
major developments, experimental pro- 
grams, and new educational applications 
of computers. One continuing source, of 
course, is the publication output of pro- 
fessional associations such as the Associa- 
tion for Edueational Communieations and 
Technology (AECT), the Association for 
Educational Data Systems (AEDS), the 
American Educational Research  <Asso- 
elation (AERA), and the International 
Federation for Information Processing 
(IFIP) .** The best single source, however, 
is Karl Zinn’s Guide to the Literature on 
Interactive Use of Computers for Instruc- 


33 AECT, AEDS, and AERA are all at 1201 16th 
St., N.W., Washington, D.C. 20036; IFIP, Congress 
Office, 23 Dorset Square, London N.W. 1, England. 


Simulation and games 


S indicated earlier in this chapter, one 
A Satuabie application of computers in 
instruction is in simulation and games. We 
should emphasize, however, that in connec- 
tion with simulation and games, as in all 
its other uses, the computer is primarily a 
means of storing information which has 
been given to it and processing this infor- 
mation. The computer does not ‘‘play’’ 
Sra in other words; it merely enables 
people to simulate situations or play games. 
Thus in simulating a management situation, 
a Sees which has been programed 
properly can quickly show, for example, 
the results of management decisions to hire 
10 new salesmen, buy out a competing com- 
pany, or introduce a new product. In other 
words, because of its capacity, speed, and 
accuracy, the computer facilitates certain. 
simulation and game exercises that might 
i eraiac se Gbebonacautical en practical. On the ae 
hand, in the great majority of educational 
simulations computers _ are _unnecessary. 
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tion.** This guide is really a continuing 
souree of sources which Zinn and his as- 
sociates revise from time to time; it in- 
cludes, in convenient form, a wide variety 
of annotated listings of significant reports 
of projects and conferences, publications, 
and program sources, as well as helpful 
analyses of current developments in the 
educational uses of computers. 

Also see the sources listed in the Fur- 
ther Learner Response Projects at the 
end of this chapter. 


34 Karl L. Zinn and Susan McClintock, 4 Guide to 
the Literature on Interactive Use of Computers 
for Instruction, 2nd ed., 1970, Center for Research 
on Learning and Teaching, University of Michigan. 
Distributed by ERIC Clearing House on Educa- 
tional Media and Technology, Institute for Com- 
munication Research, Stanford University, Stan- 
ford, Calif. 94305. 


Nature of simulation and games 


Simulations are concentrated learning ex- 
ercises specifically “designed to represent 
important real-life activities by providing providing 
the learner(s) with the essence or essential 
elements of the real situation without its 
S, costs, or time constraints. Simula- 
tions are frequently cast in the form of 
competitive games to add motivation and 
interest. 

Games are contests based on skill and/ 
or chance that—are—played_according to_ 


rules. 

Thus a simulation, by capturing the 
essence or essential elements of a real-life 
situation, provides the learner with experi- 


/ ence which will help him to understand 


and to function better in that situation or 
in comparable situations later on. 
Simulation and games are actually a 
method of lear nine which has been around 
a long time. The Pace: believe store run by 
kindergartners, little girls dressing up in 


mother’s clothes and playing with dolls— 
these are examples of a kind of simulation. 
This make-believe is a normal and natural 
characteristic of young children which has 
marked learning potentials. 

It is only in the last decade or so, 
however, that the possibilities of simula- 
tion and games for older students and 
adults have been seriously investigated, 
though there is one marked exception in 
the area of skills and tactical training, 
During and since World War II, etek 
sive use has been made of psychomotor 
skills training with simulators in such areas 
as aircraft training, driver education, and 
Weapons systems operation; at the com- 
mand level, intensive use has been made 
of war games for tactical training. On the 
other hand, simulations in such areas as the 


FIGURE 13.11 
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social studies, teacher education, and man- 
agement decisions making are largely a 
product of the 1960s and early 1970s. 

Commercial television has done much 
to familiarize the public with the values of 
simulation, particularly in its coverage of 
the NASA space projects. Extensive tive ba? 
color coverage of lunar explorations was 
first. prov iaed during the Apollo 15 moon 
flight, but even then considerable use was 
made of simulated demonstrations of vari- 
ous phases of the astronauts’ journey so 
that home viewers could better understand 
what was going on. 

Some simulators such as those used in 
pilot training Bien: exactly like the pilot’s 
cockpit in a real plane, including all con- 
trols and instruments (see Figure PSeth 
Furthermore, the controls and instru- 


eee 


The value to potential pilots of a full-scale model 
of a real airplane like this Link trainer is obvious. 
Trainers of this type are often programed to 
simulate takeoffs and landings and flight 
problems. The “plane” responds to the student 
pilot’s handling of the controls so that he gets 

the feel and experience of actual flight conditions 
without the hazards. 


ye 


PLATE 11.2 


Research studies on the selections pupils make 
from alternative learning materials presented in 
black and white and color indicate preponderant 
selections of color. Color is inherently attractive. 
However, what additional values of color do you 
see in these stills from representative color 
sound motion picture films? 


PLATE 11.3 
———$<$<—<— eee 


Many color motion picture films are available the black-and-white version? Which stills con- 
(though at somewhat higher cost than black and tain relationships that depend solely on color for 
white). Examine each of these stills carefully, meaning? Are there other values to the color 
first in its black-and-white form, then in its versions of these films? How, in your observa- 
Original color. What information is transmitted tion, do students ordinarily respond to color 


by each color version that is not transmitted by versus black-and-white films? Is this important? 


PLATE 15.2 


We see, on the one hand, what man has done as 
he has sought the benefits of technology without 
considering the effects of this technology on 

the environment. We see, on the other hand, 

what man used to have around him and what he 
wishes to have again. What can the individual 
student, working with his teacher, hope to 
achieve in correcting this present imbalance? 


PLATE 15.3 


One of the many films that are valuable as source 
material during a unit on Africa is Continent of 
Africa. This frame is from a sequence showing 
native women picking plantains. 


ments respond to the trainee’s actions in 
the same way as they do in a real airplane. 
All this is nec essary so that the trainee’s 
physical response to possible actual prob- 
lem situations later on will be precise and 
accurate. In this situation, the appearance 
of the real thing is important. In other 
kinds of simulations, however, the appear- 
ance may be relatively unimportant. Chil- 
dren playing store in kindergarten play 
the game wholeheartedly in a ‘ bone: > made 
of a few boards and boxes. The classroom 
does not have to look like a legislative cham- 
ber for students to play fie roles of rep- 
resentatives, giving speeches and bargain- 
ing with other players. The essential ele- 
ments, in other words, are something other 
than appearance in the latter two examples. 

Emphasis on the ‘‘essence’’ or essen- 
tial elements of learning situations ac- 
cordingly suggests that simulations should 
omit some elements of the real-life situa- 
tion. The elements omitted, of course, are 
unimportant to the specific purpose of the 
simulation or game; leaving them out, in 
fact, simply avoids unnecessary complexi- 
ties or confusion which might otherwise 
occur. Thus in the Democracy (Legisla- 
ture) game,*° not only is the appearance 
of a legislative chamber unnecessary ; also 
unnecessary are such extraneous details as 
the pages, the hearings reporter, and the 
more intricate elements of Robert’s Rules of 
Order which sometimes come into play in 
real-life legislatures. In other words, ir- 


. ey eee penne 
pe oas or unimportant elements are 


omitte a é fearmer can more easily 


acquire ae specific tearning for which the 
simulation is intended. 


Types of simulation and games 
Simulation and gaming have at least three 
ancestors: simulator trainers, games, and 
ee i tee oe 
35 Developed at Johns Hopkins University by 
James S. Coleman. Available from Western Pub- 
lishing Company, Inc., School Library Department, 
850 Third Avenue, New York, N.Y. 10022. 
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role-playing.?6 Simulator trainers, some- 
times eilled mock- k-ups, were first-discussed 
in Chapter 4, “Miree-Dimensional Teach- 
ing Minepiale In this context we have 
already mentioned pilot training simulators 
and illustrated a light-plane trainer. Com- 
mercial pilots, as one might expect, are 
trained and retrained at frequent intervals. 
Pilots learning to fly the huge 747 jet or 
the DC-10, for instance, ‘‘fly’’ in a simu- 
lator trainer that looks, acts, and feels ex- 
actly lke the real thing—though it never 
gets off the ground (see Figure 13.12). 

Phese Praiiers simulate the actual flying 
of a 747 or a DO=10 in every particular 
without risking any of _the-hazards or cos y of the hazards or costs 
that_would be involved_if_an actual air- 
plane were—used..The driver education 
trainer is a familiar example in high schools 
where some of the same problems of haz- 
ards and costs apply as in pilot training 
(see Figure 13.13). 

Games of one sort or another are prob- 
ably as old as man himself. All cultures 
tend to play games that are competitive 
in nature—they have winners and losers 
and depend on some— degree of skill or 
chance or both. Many simulations user 
vame format for purposes of motivation 
ana interest stimulation; thus the term 
simulation and gaming 4s frequently used 


in combi combinatis scribe Ss stematicall y 


desig 
among 1 ms or individuals. 

There is also a category of educational 
games which are competitive but which do 
not involve simulation and thus are called 

“nonsimulation games,”? xamples are 
’n Proof, a game designed to teach mathe- 
matical logic to Bearer 6 years old and 
older ; Equations, a series of five games 


designed to teach basic computational skills 


36 Paul A. Twelker, ‘‘A Basic Reference Shelf on 
Simulation and Gaming’? in David W. Zukerman 
and Robert E. Horn, The Guide to Simulation 
Games for Education and Training, Information 
Resources, Inc., Cambridge, Mass., 1970, pp. 318 ff. 


FIGURE 13.12 


Commercial pilots undergo continuous training 
and retraining throughout their careers. (a) This 
747 Flight Simulator is hooked up to a computer 
programed to simulate every conceivable flight 
situation or problem which might be experi- 
enced; it also precisely records the pilot’s re- 
actions for assessment. The motion picture 
projector projects a 70mm film in front of the 
cockpit that provides low-altitude visual cues 

for pilots in training. (b) This DC—10 Flight 
Simulator uses a color TV projection system to 
provide visual cues for training. Two control 
panels, linked with computers, establish air- 

craft system and flight variables for specific 
training problems. The panel on the left controls 
the visual system, a record and playback feature, 
and performance measurement. The panel on 

the right controls mechanical malfunctions. 

Thus any possible flight situation can be simu- 
lated and played back for critique or demonstra- 
tion purposes, and all crew reactions are 
automatically evaluated. 


FIGURE 13.13 


This photograph of a driver-trainer installation 
shows the essential elements of this simulator 
trainer. Students respond to filmed driving 
situations and their reactions are timed and 
recorded as they do so for immediate or 
follow-up evaluation of their progress. 


from the primary grades on up ; and The 
Propaganda Game, in which junior and 
senior high school erudents learn the tech- 
niques used by professionals to mold pub- 
le opinion.** 

Fole-playing—has_many definitions, 
ranging from simple make-believe and play- 
acting to _sociodrama._As used_in simula- 
tion and gaming, however, role-playing is 
closely associated with interpreting the 
feelings and actions of others, as in the 
Democracy (Legislature) game for high 
school and older students. Students who 
get into the spirit of the game literally 
try to ‘“‘become’’ senators or representa- 
tives and to act and react as they conceive 
that such persons would. 

The simulator for training, the game 
for motivation and interest, and role-play- 
ing for better understanding of one’s self 
and others are, individually, valuable kinds 
of learning experiences. When these are ap- 
propriately combined in simulation activi- 
ties, there is clearly an opportunity for 
unique and even more significant learning 
to take place. 


Design and evaluation of educational simulation 
Educational simulations and games, like 
other well-organized learning experiences, 
must be carefully designed around clearly 
specified objectives. The objectives must 
have been derived from a careful analysis 
‘of what is to be learned and a_determina- 
tion that-a_simulation exercise is particu- 
larly appropriate as a method of providing 
the needed learning experience. 

The design consists, in brief, of the 
following steps : Cita systematic analysis 
of the problem, process, or situation to be 
taught; (2) the selection of a suitable 


model (ornate) for the game; (3) setting 
up the ‘‘parts’’ or roleste—be—played—in 


37 All three games are produced by Wff ’n Proof, 
1111 Maple Ave., Turtle Creek, Pa. 15145. 
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simulating the model; (4) establishing 
necessary rules for ‘operating the g game so 
it will function effectively toward the speci- 
fied objectives; (5) determination (and, 
if necessary, preparation) of the materials 
and information needed by the players; 
(6) a tryout period of testing with repre- 
sentative groups of students and rework- 


ees y aS necessary ee _everything | about the the 


In other ae: an i Imeem De- 
velopment approach is needed to design 
and construct good educational simulations 
—a task which requires some expertise and 
a considerable amount of time and pa- 
tience. (Instructional Development was 
discussed briefly in Chapter 3 and is de- 
scribed at some length in Chapter 15.) 
In consequence, most. such games are de- 
veloped by simulation and content special- 
ists working together; many companies, 
including textbook publishing houses, have 
therefore moved into the field of fail 
tion development and distribution. 

Two points should be made now. First, 
though we stated that an Instructional 
Development approach is needed in devel- 
oping educational simulations and games, 
this statement should not be construed to 
mean that simulation experts in faet do 
use an I.D. approach. In many cases and 
for a variety of reasons—such as the lack 
of access to data to establish what ma- 
terials are really needed and the practical 
necessity of getting materials on the market 
that will sell—they have not. Instead, as is 
still true with most instructional materials, 
they have proceeded, on the basis of their 
own experience and the best advice they 
could get from educators, to identify topies 
and problems in which simulation and 
games are potentially valuable and then 
they have gone ahead and produced the ma- 
terial. 

Second, as_noted by one. expert, stu- 
dents can should, and occasionally do de- 


sign games ] a_stimulating 
Ail ine lence fae 


them.*® Clearly, students are rarely in a 
—<—<$<T . 
position to use an I.D. approach. Their 
teacher, however, might be involved with 
an I.D. team and, if so, could better guide 
students toward topics in which games 
had been systematically identified as de- 
sirable learning strategies. In such a situa- 
tion, the values that result in any case from 
active student participation would be sig- 
nificantly enhanced. Accordingly, teachers 
who become interested in games and, on 
occasion, in having students design them 
should become sufficiently familiar with the 
game medium to be able to decide whether 
or not certain topics under consideration 
in their courses are both appropriate for 
game treatment and important enough to 
warrant the necessary expenditures of time 
and energy. 

As we shall see shortly, many simula- 
tions and games are now available for 
schools and colleges in a wide range of sub- 
jects and grade levels. One caution should 
be noted here. Because it is quite possible 
for a game to be interesting but neverthe- 
less involve little tangible learning, it is 
important in considering such simulation 
materials to ascertain the extent to which 
they have been tested, refined, and vali- 
dated. Companies that sell educational 
games should be able to provide the data 
necessary to make a judgment on their 
values for cognitive learning. 

It should also be noted, on the other 
hand, that learning from educational games 
can take a number of forms, of which cog- 
nitive learning is only one. The learning 
of processes and experience with the rela- 
tive risks and potential rewards of alterna- 
tive strategies and decisions are also im- 
portant, and these values are more difficult 
to measure. The learning of processes and 
experience in decision-making both con- 
tain affective elements of considerable 
value. Games involving social interactions 


38 John Raser, Simulation and Society, Allyn and 
Bacon, 1969, p. 131. 


FIGURE 13.14 


Games, which have an appeal for all ages and 
achievement levels, may contribute much to 
social as well as cognitive learning. 


inherently require forms of cooperative 
activity among participants which in them- 
selves are important educational goals (see 
Figure 13.14). On elements such as these, 
a teacher may have to make intuitive judg- 
ments or base his selections on the experl- 
ence and testimony of other teachers until 
he can try out the simulations for himself. 


Advantages and limitations of simulation gaming 
As is the ease with any other teaching ma- 
terial or technique, simulation exercises 
should be chosen and used so as to maxi- 
mize their advantages and minimize their 
limitations. Simulation gaming has four 
primary advantages and two primary limi- 
tations that must be balanced against each 
other in any specific situation. 
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ADVANTAGES OF SIMULATION GAMING 
ore ot the pines a antages of Seeeak 
Vicipation, Social Sade fein. ae re- 
ported that games such as Democracy, 
which has been mentioned, and Empire, 
which is described below, produce general 
enthusiasm and involvement of practically 
all students in a class. As any experienced 
teacher knows, this extent of student in- 
terest and involvement is a rarity in nor- 
mal classroom procedures. The high inter- 
est level is definitely connected arth the 
relevance and real-life characteristics. of 
such games, the social interaction and co- 
operative endeavor necessary to play them, 
and the learning of processes or Lay a 
things get done’’ in the real world. In this 
last context, it is notable that culturally 


impoverished students tend to come off 
very well in these games. One thing stu- 
dents from ghetto areas have learned is 
the importance of discovering how to sur- 
vive in their own environment. Thus they 
tend to take quickly to ‘‘operating’’ in 
the game environment and to do well at it. 
Though this tendency is certainly not 
ted to disadvantaged students, it is 
more noticeable in their case, since they do 
not normally respond as well to traditional 
classroom practices as their more fortu- 
nate classmates. 
Another benefit attributed to good sim- 
ulations is the social interaction they gen- 
erate. In educational simulation a player 
must not only think out his own best moves 
on the basis of the information he has, but 
he must also persuade his teammates of 
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the probable effectiveness of those moves. 
Thus players tend to learn how to operate 
more effectively within the group. Those 
individuals who get too far out of line 
either through overaggressiveness or apa- 
thy tend to be ‘‘straightened out’’ by 
their peers. 

Still another advantage of simulation 
games is that individual games can_ac- 
commodate a broad range of student _ages 
and achievement levels.. AS one writer 


points out, the slower students tend to 
learn from faster ones, sometimes better 
than they do from teachers, and both 
share social interaction benefits from such 
games while sometimes learning from them 
at quite different cognitive levels. This 
writer also mentions the specific advan- 
tages for culturally deprived students, say- 
ing that they ‘‘respond relatively better to 
game teaching than to less dynamic, more 
expository methods.’’ He adds: ‘‘For this 
and other reasons, games may be able to 
test the comprehension and solution of 
complex problems better than purely ver- 
bal tests, as well as offering highly moti- 
vated, self-directed learning.’’?® 

We have mentioned another reason for 
the appeal of games to students of a wide 
range of abilities: well-designed games ap- 
proximate reality far more closely than 
conventional classroom procedures. This 
realism extends both to the substantive and 
the process aspects of simulations. For ex- 
ample, the following description of the Em- 
pire game makes clear how information 
about the nature and importance of trade 
in the British Empire might be vitalized 
and sharpened for junior high school so- 
cial studies students playing the game. 
Teams of students play the roles of Lon- 
don merchants, New England merchants, 
European merchants, Colonial farmers, 
Southern planters, and British West In- 


39 Clark Abt, ‘‘Games for Learning,’’ Occasional 
Paper No. 7, The Social Studies Curriculum 
Program, Educational Services, Inc., 1965, p. 19. 
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dian planters in the mid-1700s. The entire 
class engages in trading, using goods, 
prices, tariffs, and the transportation of 
that time. They experience competition, 
political influence, negotiation, smuggling, 
piracy, and law enforcement. The general 
purposes of the game are to show how the 
trading system of the eighteenth-century 
British Empire operated and the decision- 
making roles of interest groups within it. 
The specific objective of the game is to 
trade your own products advantageously 
for necessary products not grown or man- 
ufactured where you live. Decisions must 
be made and consequences experienced in 
terms of with whom to trade and how 
much to charge or pay.*° 


LIMITATIONS OF SIMULATION GAMING 
As with all teaching-learning techniques 
and materials, there are also limitations and 
disadvantages to simulation and gaming. 
One is the fact that some games take con- 
siderable time to play. A review of 29 his- 
torical games for junior and senior high 
school, for example, shows a range of from 
1 to 30 hours required, with an average of 
approximately 4 to 5 hours for each game. 
Many primary and middle-grade games in 
reading, phonics, and mathematical skills 
topies, on the other hand, eall for only 15 
to 20 minutes per exercise. The time re- 
quired must naturally be equated with the 
learning values that can be realized. 

simulation for some teachers is the fact 
that games are occasionally somewhat com- 
plex and demanding of the teacher in terms 
of the planning and monitoring necessary 
to make a game Function successfully, This 
is simply to say that setting up and con- 
ducting effective simulations and games 
requires the added ‘‘know-how’’ that ean 
be acquired from study of the directions 
which normally accompany these materials 


40 Available from Educational Development Center, 
15 Mifflin Place, Cambridge, Mass. 02138. 


and care in applying them. Again, it is a 
question primarily of the values to be de- 
rived—and you won’t know until you try. 


Research on the effectiveness of simu- 
lation and games in most school subjects is 
still spotty and inconclusive. It is diffi- 
cult to prove statistically that simulation 
and games are inherently valuable class- 
room activities. Nevertheless, experience 
seems to demonstrate that worthwhile learn- 
ing does take place and that there are suffi- 
cient beneficial effects in increased motiva- 
tion and involvement to warrant using 
simulation and games from time to time 
in our classes (see Figure 13.15). Teachers 
experienced in using games report their 
best results when such materials are care- 
fully incorporated in an overall plan in- 
volving coordination of a variety of study 
techniques and media. Such coordination, 
of course, should be standard practice with 


41 Robert H. Davis, review of Simulation and 
Gaming in Education by P. J. Tansey and D. Un- 
win, Methuen, London, and Barnes and Noble, 
New York, 1969, in Simulation and Games, Vol. 1, 
No. 4, December 1970, p. 43; Paul A. Twelker, 
‘«Simulation and Media,’’ unpublished manuscript, 
Teaching Research Division, Oregon State System 
of Higher Education, 1971, p. 39. 
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any materials or techniques of teaching 
and learning; furthermore, it is a natural 
outcome of Instructional Development anal- 
ysis and planning as it is referred to 
throughout this book. 


Sources of simulation games 

If you want to try out a simulation game, 
where can you get one? In what subjects 
and grade levels are games available? 
Where can you find out about them? What 
do they cost ? 

As is the case with most media and 
materials, there are many sources, types, 
and grade levels of educational games. 
Your school supply company is a good 
place to start, along with professional 
magazines, in which game publishers’ ad- 
vertisements appear regularly. The school’s 
resource center or library may have some 
games on hand. There is also a good and 
quite comprehensive guide which contains 
deseriptions and much additional infor- 
mation on some 400 educational games clas- 
sified in numerous subject areas.4? The au- 


42 David W. Zuckerman and Robert E. Horn, The 
Guide to Simulation Games for Education and 
Training, Information Resources, Ine., 1675 
Massachusetts Ave., Cambridge, Mass. 02138, 1970, 
336 pp., $17.00. 


One way to increase motivation and participation 
in games is to extend the range of the competi- 
tion. There now are national tournaments for 
teams from junior and senior high schools. Here, 
for example, students from three high schools 
playing the Equations game are engrossed in 
“brain-to-brain” combat during the Fifth National 
Academic Games Olympics in New Orleans in 
1970. 


thors plan to publish supplements or a 


new edition annually (they expect to add 
200 or more games in the second edition). 
The following entry is representative : 


The Community 
Erwin Rausch 


PLAYING DATA 


Age Level High School 
College 
Management/ 


Administrative 


Number of Players Minimum 3, no 
maximum 


2 to 5 hours in 30- 
minute periods 


Playing Time 


Preparation Time 1 hour at first only 


MATERIALS 
Components Players’ manuals 
Administrator’s 
manual 
Worksheets 


Supplementary Material ‘‘A Quide to 
Teaching’”’ 


COMMENT 


THE COMMUNITY is the only game 
we've encountered which gives students 
a chance to experience the problems of 
the local, tax-supported economic Sys- 
tems in which they live. The problems 
of limited funds and competing priori- 
ties with which it deals lie close to the 
root of our national turmoil; I’d like to 
see every student playing the game from 
time to time. THE COMMUNITY is an 
interactive game, and ealls for coopera- 
tion as well as competition and conflict ; 
too many economics games—and_busi- 
ness games as well—ignore the coopera- 
tive aspects of man’s admittedly  self- 
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oriented interactions. Further, I think 
that of all economics games THE COM- 
MUNITY makes the most significant use 
of role-playing to increase learning. 
Game events are deterministic, with 
quantitative (zero sum) outcomes. Play 
is by teams, and calls for rapid thinking, 
coalition formation, bargaining and de- 
cision making. Results of outside eval- 
uation are available from Didactie Sys- 
tems, but not from SRA. (D.Z.) 


SUMMARY DESCRIPTION 


Roles The players represent in 
turn the taxpayers of the 
community, the employers 
and employees, the elected 
officials 


Objectives To earn point credits for 
achievements and avoid de-~ 
merits and losses: to build 
the ‘‘best’’ community 


Decisions Determining wage rates 
Determining tax rates and 
allocation of public reve- 
nues to public needs 
Deciding which improve- 
ments to approve 


Purposes The game is intended to ac- 
quaint students with the 
public sector of the econ- 
omy 
It illustrates the basie prob- 
lems of selecting and finane- 
ing public services 


Cost 1 $1.25, $1.50 for teacher’s 


cuide 

2 $1.87 for six players, mini- 
mum order $10.00 must in- 
clude teacher’s guide 


Producer 1 Science Research Associates, 


Ine. 
209 Kast Erie Street 
Chicago, Illinois 60611 


2 Didactic Systems, Ine. 
Box 500, Westbury, 
New York 11590 


Twelker has published an annotated 
bibliography on Instructional Simulation 
Systems including about 1,500 references 
and descriptions of simulation exercises 


Summary 


Already in use for administrative purposes 
in many colleges and school systems, com- 
puters have promise as well for future in- 
structional programs in the schools. In- 
structional uses to this point have been 
largely experimental, but they have dem- 
onstrated that (1) effective learning takes 
place, frequently with considerable savings 
in time; (2) individualized instruction can 
be greatly facilitated. Computerized in- 
structional programs are principally of 
four types: drill and _ practice; tutorial 
and dialogue; simulation and_ gaming; in- 
formation. “handling. 

~ The primary Semone: of computers 
are their capacity to record and process 
huge amounts of information and _to_per- 
orm complex mathemati utations 
with great speed and accuracy. These ¢a- 
pacities make individualized instruction 
feasible in a variety of forms and free the 
teacher from substantial amounts of rec- 
ord keeping and processing. Any use of 
the computer requires careful programing, 
in itself probably an educational dividend. 
"Heavy costs of computer use are most 
ieee peas as barriers a its uaa 


Ba tail substantial ee aueer in costs 
are not far distant. Misuse or Inappropri- _ 
ate applications, in Instructional Develop- 
ment terms, may be a more fundamental 
hazard; som e educators also point to the 
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and games with information on subject, 
learner population, price, materials fur- 
nished, and other relevant facts of interest 
to the teacher or resources librarian.** 
Finally, the professional and other 
journals listed in the References at the end 
of this chapter provide reviews and listings 
of recently produced simulation exercises. 


danger that computers may inject mechani- 
eal and inhuman qualities into education. 

Simulation and games have come into 
prominence in education since the early 
1960s. They incorporate elements from 
simulator trainers developed during and 
since World War II, from games of vari- 
ous kinds, and from role-playing in a va- 
riety of contexts. Although research 
evidence is sparse, significant benefits of 
simulation gaming appear to include in- 
creased motivation and participation, so- 
cial interaction and cooperation among 
students, the accommodation of a wide 
range of student age and achievment ley- 
els, and the addition of realism and rele- 
vance to learning experiences, Like the 
computer, gaming can be overused or mis- 
used; it requires careful planning and ap- 
pleation to be effective; some games also 
take considerable time and are complex in 
their administration. The potential bene- 
fits of simulation and gaming, however, 
are sufficient to warrant their careful con- 
sideration and use by teachers interested 
in improving the quality and relevance of 
instruction in today’s schools. 


43 Paul A. Twelker, Instructional Simulation Sys- 
tems: An Annotated Bibliography, Continuing 
Education Publications, Waldo Hall 100, Corvallis, 
Ore. 97330, 1969, 268 pp., $6.75. 


Further learner response projects 


1 

The field of computer applications in edu- 
cation is changing rapidly and will prob- 
ably continue to do so. To keep abreast 

of current developments, secure sample 
copies from one or more of the newsletter 
sources listed below and make them 
available for examination by interested 
class members. 


CAI Reporter, Computer Publications 
Division 

Capitol Publications, Inc., Suite G-12 

2430 Pennsylvania Avenue, N.W., 
Washington, D.C. 200387 

(biweekly, $45 per year) 


2 


Information about available computer 
programs can be secured from several 
sources. Aside from sources mentioned 

im the chapter, the computer manufac- 
turers provide lists of programs available 
for their own computers. Interested 
students in the instructional technology 
class should write for lists from the 
sources listed below and share them with 
others in the class. 


National Cash Register Company 
Main and K Streets 
Dayton, Ohio 45409 


Univac Division, Sperry Rand 
Corporation 

Peripheral Sub-Systems 

Jolly Road 

Whitpain, Pennsylvania 19422 
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Automated Education Letter 
Box 2658 

Detroit, Michigan 48231 

($18 per year) 


ENTERLEK News About Computer- 
Assisted Instruction 

42 Pleasant Street 

Newburyport, Massachusetts 01950 

(free) 


EDUCOM Bulletin 

Box 364, Rosedale Road 

Princeton, New Jersey 08540 

(free to members, $5 per year to edu- 
cators, $10 per year to others; relates 
to higher education only) 


Burroughs Corporation 

Industrial Marketing Division 
Second Avenue & Burroughs Road 
Detroit, Michigan 48232 


Honeywell Information Systems, Ince. 
60 Walnut Street 
Wellesley Hills, Massachusetts 02181 


International Business Machines 
Corporation 

Highway 52 & Northwest 37th Street 

Rochester, Minnesota 55901 


Xerox Data Systems 
701 South Aviation Boulevard 
El Segundo, California 90245 


Hewlett Packard 
Palo Alto, California 94304 


3 

Invite a representative of the computer 
scrence department on your campus 

or another person familiar with CAI to 


come in and discuss recent developments 
im computer applications to instruction. 


4 


Write to the Northwest Regional Edu- 
cational Laboratory, Division of Dissemi- 
nation and Installation, 710 8.W. Second 
Avenue, Portland, Oregon 97204, or to 
Tecnica Education Corporation, 655 

Sky Way, San Carlos, California 94070, 


5 


Secure a simulation game exercise that is 
suitable for your teaching area, try it out 
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for information on three packaged ‘‘hands- 
on’’ concentrated courses on uses of the 
computer in teaching and administration. 
Be on the lookout for similar training 
opportunities available to interested 
individuals or school systems. 


with your students, and report the results 
to your instructional technology class. 


6 


Invite a faculty member (probably 

from the department of psychology or 
the College of Education) who has done 
special work with simulation and gaming 
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Apollo Reentry Simulation, 16mm film, color, 
11 min. NASA. 

CAT, 16mm film, color, 17 min. RCA. 

Class of ’01: The College of Tomorrow, 16mm 
film, color, 25 min. MeGraw-Hill. 

Computer in the Classroom, 16mm film, b/w, 
13 min. Rand Corporation. 

Computers and the Mind of Men: Managers 
and Models, 16mm film, b/w, 30 min. NET. 

Flight Simulation, 16mm film, color, 20 min. 
IBM. 


Source references 


See source lists in the Appendix; particularly 
relevant sections are: Computers and Pro- 
grams; Simulation and Games. 
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Gemini Mission Simulator, 16mm film, color, 
9 min. NASA. 

Kagan Stimulus Film, I & II, 16mm film, b/w, 
56 min. Michigan State University. 

Living Machine, 16mm film, b/w, 57 min. 
NFBC. 

The Process of Communication, 16mm film, b/w, 
45 min. Ohio State University. 

Sign On/ Sign Off, 16mm film, color, 24 min. 
Pennsylvania State University. 
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oh 


To identify and describe four types of individual 
_ differences which should be considered in 


(I. 1.). 


_ To define Individualized Instruction and identify 


al least three basic distinctions between Lt. and 
ae ee or class oriented instruction. 


= To identify major types of existing [.1. programs © 


___ in terms of who determines the objectives and 
__ the methods of achieving them. 


To identify three major differences in philosophy 
between I.1. and traditional instruction and trace 


__ the effects of these differences on the arlene 


defined for 1.1. programs. 


To identify and explain four key problems that 
must be considered in establishing an |.I. 
program in a school and to find a viable solution 
for each. 


- designing programs for Individualized Instruction 


Review the four principal types of individual 
variables. (a) Write a brief description of each 
type. (b) List examples of each type in relation 
to learning (c) Check your work against that of 
two or more of your fellow students and recon- 


cile your interpretations if necessary. 


Write a definition of I.I. in your own words and 
list three or more differences between an I.I. 


program and a typical class program in a school. 


List four major types of I.1. in terms of the 
criteria in Objective 3 and describe at least one 
way in which each differs from the other three. 
Check as in Response 1. 


Review the section on “Differences from Tradi- 
tional Instruction” (pages 610-612). (a) In one 
column labeled “‘Philosophies”’ list the three 
major points of view—or philosophies reflected 
——with a brief note of explanation of each. 

(b) In a second column labeled “Objectives” 
write a brief explanation of how the correspond- 
ing objectives differ under these three philoso- 
phies. (c) Compare notes with two fellow 
students. Question one another (and the 
instructor, if necessary) until substantial 
agreement is reached. 


Select a committee to explore administrative 
problems involved in establishing I.1. programs. 
Have the committee conduct a panel discussion 
during which (a) key problems are listed on the 
chalkboard (and by each student in his notebook 
during the course of the discussion) and (b) one 
or more practical solutions for resolving each 

of the problems are presented and listed. 


To specify and illustrate at least three ways in 
which educational technology can make unique 
contributions to the success of I.I. programs. 


Appoint several committees to examine case 
studies of I.I. programs taken from the Edling 
survey or other sources. (a) Find three or more 
illustrations of educational technology applica- 
tions without which the I.I. program either could 
not function at all or would function with sig- 
nificantly less efficiency and/or effectiveness. 
Write a one-page description of each example 
selected. (These illustrations should show media 
contributions above and beyond the usual 
benefits of audiovisual materials to learning 
which would apply in either I.|. or traditional 
classroom instruction.) (b) Each committee 
should then present and defend its reports be- 
fore another committee (or a small group from 
the class). (c) During or after these discussions, 
the reports should be revised as necessary for 
clarity and adequacy. Copies of the revised 
reports should be distributed to all members of 
the class. 


S we pointed out at the beginning 

of the last chapter, Individual- 

ized Instruction is one of those 
elusive goals that educators have talked 
about for years, but, with a few notable 
exceptions and until recently, one that 
they have done relatively little about. Ac- 
tually, concern for the individual in learn- 
ing is almost as old as education itself. 
Aristotle, Plato, and other early Greek 
scholars typically conducted their discourses 
with a select few. During the periods of 
the Roman Empire and the Middle Ages, 
instruction was carried on by tutors for 
sons of the well-to-do, individually or in 
small groups. It was not until after the 
development of universities in the Middle 
Ages and the advent of printing in the 
Western World in the mid-fifteenth cen- 
tury that lecturing to large groups came 
into prominence. 

As efforts increased during and after 
the Colonial period in this country to make 
education available to more and more 
young people, it was inevitable that group 
or class techniques would predominate and 
that therefore the teacher would control 
the learning experience. In essence, that 
is the system that has remained as an almost 
universal pattern for education across the 
world today. 

Much of the present widespread ceriti- 
cism of education appears to be based on 
a combination of factors—rapidly inereas- 
ing costs, on the one hand, and inadequate 
or questionable results of the whole edu- 
cation enterprise, on the other. We hear 
much of ‘“‘accountability”’ as a require- 
ment for continued public support of our 
school and college programs. For the good 


of education this pressure is probably 
long overdue, for it is forcing us all to look 
with new intensity at all that we are doing 
in education, including how we conduct 
our instructional programs. Though the 
problem may be broader than instruction 
alone, there is no question that much of it 
is centered there. 

Reliance on instruction in class-size 
groups as the primary model for educa- 
tion has long been a target of criticism 
both within and outside the educational 
profession, A leading clinical psychologist,* 
for example, decries the manner in which 
youthful enthusiasm and curiosity tend to 
become lost in our schools: 


The young human being is intrinsically 
motivated to a high degree. He is curious, 
eager to discover, eager to know, eager 

to solve problems. A sad part of most 
education is that by the time the child 
has spent a number of years in school the 
intrinsic motivation is pretty well 
dampened. Yet it is there and it is our 
task as facilitators of learning to tap that 
motwation, to discover what challe nges 
are real for the young person, and to pro- 
vide the opportunity for him to meet 
those challenges. 


Numerous efforts are being made, as 
we shall see, to correct some of the de- 
ficiencies present in our schools and eol- 
leges by individualizing instruction in vari- 
ous ways. These efforts are characterized 
by rather complete changes in perspective 
among curriculum planners, teachers, and 


1C. R. Rogers, Freedom To Learn, Merrill, 1969, 
p. 131. 
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administrators in relation to both what is 
important for students to learn and how it 
ean be organized and taught (see Figure 
14.1). Most such efforts are heavily de- 
pendent also on instructional technology 
in a variety of forms, including instrue- 
tional development procedures that involve 
eareful diagnosis of the problems and 
needs of individuals and groups as a basis 
for designing viable solutions. 

Basically, Individualized Instruction 
(I.I.) means adapting instructional ma- 
terials and techniques to the individual 
differences found among learners. In or- 
der to develop effective programs of in- 
dividualized instruction, therefore, we 
must first be aware of the various kinds of 
individual differences that exist, so that 
we may then deal with them in some kind 
of orderly fashion. Ideally, perhaps we 
should be able to design a different set of 
learning materials and experiences for each 
and every student. The impracticality of 
such a solution is fairly obvious. In any 
case, students clearly have many common 
characteristics and needs, as well as indi- 
vidual differences, that must be accom- 
modated. The task is therefore one of 
accommodating both the common and the 


FIGURE 14.1 
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individual needs—and achieving the proper 
balance between these is both a more viable 
and a more manageable possibility. As we 
shall see, even in the face of a long tradition 
of group instruction, noteworthy and suc- 
cessful efforts are being made to introduce 
Individualized Instruction programs into 
our schools—and to move toward a better 
balance between group and individual 
needs. Actually, group work is a normal, 
in fact, essential, part of many Individual- 
ized Instruction programs. Some programs 
start a unit with a general presentation, 
and students then select individual topics 
or contracts to pursue. In other cases (typ- 
ing, for example), students are entirely on 
individual tracks but meet together to use 
the equipment. 

One important thrust toward provid- 
ing for individual differences is programed 
instruction. As shown by his pioneering 
and extensive work in programed instruc- 
tion, the noted psychologist B. F. Skinner 
places considerable importance on indi- 
vidual differences in education; in fact, he 
regards accommodating them as eritical to 
increasing the effectiveness of current ed- 
ucational programs: ‘‘Failure to provide 
for individual differences among students 


Many schools that have Individualized Instruction 
programs use contracts, as in the Cashton, 
Wisconsin, Elementary School. When a contract 
suggests that a pupil might listen to a record to 
learn a concept, there is no reason why he must 
listen alone. Other students working on the same 
contract may choose to listen at that time merely 
because it is convenient. 


is perhaps the greatest single source of 
inefficiency in education.’’? Even so, there 
is much evidence that Skinnerian self- 
teaching programs actually leave the 
teacher in complete control—that the only 
variable in such programed instruction 
that truly individualizes it is self-pacing. 
In point of fact, programed instruction as 
such has shown little improvement over 
other methods in adapting learning ex- 


Types of individual differences 


HE magnitude and complexity of the 

task of adapting instructional pro- 
grams to individual differences become 
evident when we look at the various types 
of differences which have been and are be- 
ing studied by psychologists in relation to 
learning. For example, one researcher has 
listed more than 50 studies dealing with 
one or more of four basic and distinet types 
of individual differences—personality, cog- 
nitive, inquiry, and sequencing variables.* 
These four variables and a few of the find- 
ings relating to planning instruction to 
accommodate individual differences merit 
further discussion. 


1. Personality variables 

Common sense tells us that personality 
traits have a marked influence on how stu- 
dents react to various kinds of instruc- 
tion, but many research studies also sup- 
port this conclusion. For example, students 
who are flexible in their thinking and who 
are able to cope with ambiguity and inconsis- 
tency seem best able to profit from the give- 
and-take of class discussion and/or prob- 


2B. F. Skinner, The Technology of Teaching, 
Appleton-Century-Crofts, 1968, p. 242. 


3 John P. Fry, The Effect of Student-Controlled 
Instruction on Learning, unpublished dissertation, 
Michigan State University, 1970, pp. 34-44, 
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periences to the aptitudes, interests, learn- 
ing styles, or other intrinsic characteristics 
of individual learners. Nonetheless, poten- 
tially, through technology and different 
means of organizing learning experiences, 
it is possible to provide for many more 
of the individual differences among learn- 
ers than the pace at which they can learn. 
What are some of these other differences? 


lem-solving situations. On the other hand, 
students who seek definite, concrete, or- 
dered, and consistent patterns of think- 
ing and who see themselves in more or less 
stereotyped ways tend to be more comfort- 
able and content in more highly teacher-~ 
centered and specifically directed kinds of 
activities. 

Numerous studies bear out the fact 
that there are distinctive learning styles 
which seem to correlate rather closely with 
personality characteristics. For example, 
students having a strong interest in social 
acceptance and a corresponding need for it 
have been found to perform poorly with 
programed instruetion, while learners who 
appear to be more withdrawn, less  self- 
reliant, and more test-anxious perform sue- 
cessfully with it.4 

Another study shows that students 
tend to react quite differently to, on the 
one hand, content that is governed by logi- 
eal and inherently ‘“meaningful’’ rules 
and, on the other, content that is voverned 
by ‘arbitrary’? rules. The difference in 
reactions correlates highly with whether 
£B. A. Doty and L. A. Doty, “*Programmed In- 
struction Effeetiveness in Relation to Certain 
Student Characteristies,’’ Journal of Educational 
Psychology, Vol. 55, 1964, pp. 334-338; M. W. 
Traweek, ‘‘The Relationship Between Certain 
Personality Variables and Achievement Through 
Programmed Instruction,’’ California Journal of 
Educational Research, Vol. 15, 1964, pp. 215-220. 


the students are extrovert or introvert 
types, high or low on test anxiety, and 
high or low on technological and _ social- 
esthetic interests.° A study of a eroup of 
16-year-olds confirms the facet that extro- 
verts seem to learn best with unstructured 
material and situations such as the ‘‘dis- 
covery method,’’ whereas introvert-type 
students seem to learn best with structured 
and prompted learning situations.® 


2. Cognitive variables 


Individual differences dealing with knowl- 
edge, perception, and understanding of 
material at various levels of sophistication 
have probably been studied more exten- 
sively than any other, since they relate 
most directly to the traditional objectives 
of education. These studies have typically 
shown contradictory results. For example, 
the correlation between the results of gen- 
eral ability tests such as the IQ test and 
individual learning performance has gen- 
erally been negligible.‘ On the other hand, 
when specific relevant abilities such as add- 
ing, subtracting, or following directions are 
studied, the correlation between these abili- 
ties and performance is clearly positive.® 
These findings strongly suggest’ the 
importance of careful and relevant diag- 


5G. K. Tallmadge and J. W. Shearer, ‘‘ Relation- 
ships Among Learning Styles, Instructional 
Methods, and the Nature of Learning Experi- 
ences’? Journal of Educational Psychology, Vol. 
60, 1969, pp. 222-230. 


6G. O. M. Leith, ‘‘The Acquisition of Knowledge 
and Mental Development of Students,’’ British 
Journal of Educational Technology, Vol. 1, No. 2, 
May 1970, pp. 116-128. 


7R. P. Carver and P. H. DuBois, ‘‘The Relation- 
ship Between Learning and Intelligence,’’ Journal 
of Educational Measurement, Vol. 4, No. 3, 1967, 
pp. 133-136. 


8R. M. Gagné and N. E. Paradise, ‘‘ Abilities and 
Learning Sets in Knowledge Acquisition,’’? Psy- 
chology Monographs, Vol. 75, Monograph 218, 
1961. 
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nostic procedures as a preliminary to de- 
signing Individualized Instruction. For ex- 
ample, when three researchers recently 
investigated the interaction between indi- 
vidual differences and several methods of 
presenting programed instruction, they 
made a significant discovery. This was that 
of two specific sources of individual dif- 
ferences, prior learning and general abili- 
ties, the former appears far more useful 
in determining the best instructional 
method to employ with a given student.® 
These researchers join the psychologist 
Robert Gagné in viewing prior condition- 
ing, transfer, and ‘‘learning sets’’ as ac- 
counting for most individual differences in 
cognitive learning.’ 


3. Inquiry variables 

Differences among individuals in curiosity 
traits have received increasing attention in 
recent years as educators have undertaken 
to open up the lock-step, teacher-domi- 
nated patterns of classroom instruction by 
means of flexible scheduling, team teach- 
ing, the ‘‘discovery’’ method, and differen- 
tiated staffing. 

For example, Lee Shulman and his as- 
sociates studied the inquiry process among 
teachers in training in a situation which, 
though simulated, was sufficiently realistic 
to achieve a fairly high degree of emo- 
tional involvement. They discovered sig- 
nificant and important differences between 
effective and ineffective ‘‘inquirers.’’'! The 


9R. H. Davis, F. N. Marzocco, and M. R. Denny, 
““Tnteractions of Individual Differences with 
Modes of Presenting Programmed Instruction,’’ 
Journal of Hducational Psychology, Vol. 61, 1970, 
pp. 198-204. 


10R, M. Gagné, ‘The Acquisition of Kowledge,’’ 
Psychology Review, Vol. 69, 1962, pp. 355-365. 


11], S, Shulman, M. J. Loupe, and R. M. Piper, 
Studies of the Inquiry Process: Inquiry Patterns 
of Students in Teacher Training Programs, USOE 
Cooperative Research Project No. 5-0597, Michi- 
gan State University, 1968. 


pattern of study employed in this experi- 
ment reflected some of Shulman’s convie- 
tions on how to stimulate curiosity and 
on the nature of the ability to inquire effec- 
tively, as he had expressed them earlier: 


The ‘‘real world’’ does not consist of 
carefully constructed situations that 

are presented to individuals as problems 
for solution. Instead, individuals move 
through an array of stimulus situations, 
which are potentially problematic in 
varying degrees, selectively reacting to 
some and not to others. Those situations 
which are problematic do not present 
themselves one at a time in a predeter- 
mined numerical order but derive both 
their definition and the order in which 
they are handled from cognitive activity 
of the inquirer? 


In pursing the study, Shulman and his 
associates developed a battery of some 17 
tests; they found that five of these proved 
to be good predictors of inquiry perform- 
ance. Their findings characterized the ef- 
fective inquirer as: ‘‘high in associational 
fluency; . . . high in cognitive complexity, 
preferring the ambiguous, the asymmetri- 
eal, and the unexpected to the regular, 
articulated, and predictable; liberal in po- 
litical values, willing to risk on a test of 
logical thinking; high in verbal problem- 
solving ; and low in expressed test anxiety.1? 

The parallels between the inquiry 
variables suggested by what has just been 
said and the personality variables dis- 
cussed earlier are clearly evident. 


4. Sequencing variables 


A considerable number of studies have 
been done on programed instruction ma- 
terials to assess the relative effect on 
achievement of random versus logical se- 
127,. S. Shulman, “Seeking Styles and Individual 
Differences in Patterns of Inquiry,’’ School Re- 
view, Vol. 73, 1965, p. 258. 


13 Schulman, Loupe, and Piper, op. cit., p. 94. 
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quences. Though it might seem obvious 
that logical steps or sequences would be 
essential to effective learning with pro- 
gramed instruction, actually this appears 
not to be the ease with most of these ma- 
terials that have been employed.'* On the 
other hand, a more recent study showed no 
differences between random and logical se- 
quences and between high- and low-ability 
students on low-order tasks but did find 
that logical-sequence students did better 
than random-sequence students on high- 
order, complex, problem-solving programed 
instruction sequences.'® In consequence, at 
least one researcher has suggested that 
randomly arranged learning experiences 
of other types may also be more beneficial 
than systematically arranged instruction.!® 

From a frame of reference similar to 
Shulman’s, John Fry undertook to test the 
hypothesis that inquisitive individuals ean 
control their own learning or instructional 
strategies and thereby learn more and be 
more satisfied than by conventional means. 
He ascertained that individual differences 
do appear to exist among students within 
this specific dimension of student control 
of instructional functions. He found fur- 
ther that highly inquisitive students who 
are also high in aptitudes can function to 
advantage in controlling their own learn- 
ine. However, students with less aptitude, 
even though highly inquisitive, appear to 
do better when the sequencing and control 
of the learning experience are performed 
by the instructor.17 Fry also found that 
the random-sequence treatment was highly 
effective with his high-aptitude, high-in- 


14. C. Niedermeyer, ‘‘The Relevance of Frame 
Sequence in Programed Instruction: An Addition 
to the Dialogue,’’ AV Communication Review, 
Vol. 16, 1968, pp. 301-317. 


15 J, L. Brown, ‘‘ Effects of Logieal and Scrambled 
Sequences in Mathematical Materials on Learning 
with Programmed Instruction Materials,’’ Journal 
of Educational Psychology, Vol. 61, 1970, pp. 41-45. 


16 Leith, op. cit. 


17 Fry, op. cit., pp. 151-161. 


quiry students. Finally, his results indi- 
eate clearly that in addition to prior learn- 
ing experiences and basic abilities, the pre- 
dominant sourees of individual differences, 
there are distinct differences in learning 
styles which must be taken into account in 
designing instructional strategies. 

To sum up briefly, we have noted that 
there are several important types of in- 
dividual differences that affect learning. 
The first and most obvious of these is the 
different paces or speeds at which different 
individuals learn. However, there are at 
least four other types of important vari- 
ables among individuals that influence 
learning: personality variables, cognitive 
variables, inquiry or curiosity variables, 
and variables in how individuals respond 
to logical as opposed to randomly se- 
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quenced learning experiences. The fact that 
any two individual students are likely to 
differ significantly from one another in sev- 
eral or more of these variables suggests 
how very complex the task of truly indi- 
vidualizing instruction can be. It also ex- 
plains why most I.I. programs developed to 
date have been able to deal most effectively 
with only the first kind of differences—the 
different speeds or paces of learning among 
individuals. Nonetheless, many school sys- 
tems are makine determined efforts in 
their I.I. programs to accommodate some 
of the other types of variables as well, and 
we shall describe a number of these efforts 
later in this chapter—noting as we do so 
how educational technology contributes to 
these I.I. programs. 


Nature and characteristics of Individualized Instruction 


T is clear that our educational system has 

been dominated for several generations 
by group or class techniques and that it 
has been assumed that the individual stu- 
dent will somehow learn from these tech- 
niques. And somehow most do, but too 
many—and particularly those with learn- 
ing deficiencies—do not learn or learn less 
than they must to survive in the system 
and in our society. At best, group instruc- 
tion is less effective than it needs to be to 
provide optimum development for indi- 
vidual learners, whether they are good, 
average, or poor learners. 

Much of the argument for improve- 
ment of our schools fal Is back on the tra- 
ditional belief that lower pupil-teacher 
ratios would somehow solve the problem, 
This position is based on the theoretical 
assumption that with fewer pupils the 
teacher could somehow give sufficient in- 
dividual attention to aya of his pupils to 
correct whatever deficiencies may exist by 
reason of inadequate prior learning, in- 
adequate economic and cultural ‘back- 


grounds, or curriculums inadequate to the 
needs of today’s students. The assumption 
is naive on two counts. First, the problem 
is not all that simple; second, no teacher 
can deal adequately with the myriad in- 
dividual, personal, social, and academic 
needs of even 20 or 25 pupils! 

Furthermore, and unfortunately for 
the small-class proponents, there is little 
evidence that the pupils of 20 or 25 years 
ago (when classes typically were limited 
to 25 or 30 pupils) learned more or learned 
it better than pupils today in crowded 
classrooms of 385 to 45 pupils. As a matter 
of fact, with the sole exception of spell- 
ing, the students of today, with all their 
problems, appear to be averaging more 
than a grade level ahead of where their 
parents were at the same age, according 
to comparable achievement test records. 
The problem, in short, lies elsewhere than 
in pupil-teacher ratios. 

One source of the problem, actually, 
is that the need to know has advanced 
considerably more than one grade level in 


the past generation, as attested by the com- 
plexities and demands of our rapidly 
changing society—and troubled educators 
are concluding that the educational system 
as it has been is inadequate to meet this 
challenge. More and more school systems 
therefore are turning to Individualized 
Instruction programs as one part of the 
solution. But in the ‘‘real world’’ of tight 
dollars and demands for increasing account- 
ability, there is no way for LI. programs 
to be adequately financed without counter- 
balancing applications of large-group and 
small-group instruction,  self-instruction, 
and other cost-effective techniques (includ- 
ing the use of mass media), where these 
are adequate for other parts of the solu- 
tion. 

Thus the educational system itself 
must change. We will hear more and more 
of accompanying organization, curriculum, 
and staffing changes during the years 
ahead. Teacher aides, differentiated staff- 
ing, flexible scheduling, community schools 
that really involve the community, and 
competency-based certification are repre- 
sentative of other changes yet to come. In 
curriculum and instruction we may ex- 
pect Instructional Development procedures 
(discussed in the next chapter) to come 
into wide use as a more systematic means 
of identifying and solving complex edu- 
cational problems in the most cost-effective 
manner. And we may also expect educa- 
tional technology to become an essential 
component in the educational systems of 
the future, with machines taking over those 
parts of the instructional and management 
processes which they can handle effectively, 
thus freeing the talents and energies of 
teachers for the more creative and vital 
aspects of teaching—student development 
and the design and preparation of the all- 
important software to be used in the ma- 
chines. 

Within this context, Individualized 
Instruction can perhaps be viewed in a 
new light as part of a new educational SYS- 
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tem which is already in the making. We 
now proceed to pin down more precisely 
what we mean by Individualized Instruc- 
tion and to identify some common char- 
acteristics as well as distinetive differences 
found among current I.I. programs—as a 
basis for looking more meaningfully at 
what is happening in many school systems 
across the nation. 


Definition of Individualized Instruction 

Indiwidualized Instruction consists of learn- 
ing experiences specifically designed for 
individual students on the basis of diagnos- 
tic procedures employed to determine indi- 
vidual interests and needs; once established, 


FIGURE 14.2 
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During 1968-1969, some 600 school districts 
across the United States reported having Indi- 
vidualized Instruction programs. This map shows 
the locations of the 46 programs visited and 
reported on by Jack Edling. 


these learning experiences are largely self- 
directed, self-administered, and, within 
broad limits, self-scheduled according to 
the interests and convenience of the learner. 

Clearly, such a program as just de- 
fined is a far ery from the kind of school- 
ing most of us have ourselves experienced. 
Further, it raises immediate questions 
both as to how such a system can be made 
to work in today’s schools and whether the 
results are, in fact, all that much better 
than group- or class-oriented instruction. 

Perhaps one of the best answers comes 
from Jack Edling. After a preliminary 
survey of some 600 school systems with 
identified Individualized Instruction pro- 
grams, Dr. Edling, who was then director 
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of the Teaching Research Division of the 
Oregon State System of Higher Educa- 
tion, made personal visits to observe and 
report on 46 of these programs in 24 states 
in all sections of the United States (see 
Figure 14.2). He interviewed key teachers 
and administrators in those systems, ob- 
served and photographed programs in ac- 
tion, and collected and analyzed vast num- 
bers of reports, achievement records, and 
other data. His general conclusion was that 
reactions to these Individualized Instruc- 
tion programs have been highly favorable 
for the following reasons : 


The favorable reactions of schools which 
have made even a partial transition to an 


Edling Survey 
PROGRAMS IN 
INDIVIDUALIZED 
INSTRUCTION 
1968-69 

ELEMENTARY ©@ 
SECONDARY A 
COMPLETE k-l2 


individualized instructional program may 
be attributed to a number of factors. 
First, student response has been positive. 
Some students have difficulty in making 
the transition, and others try to discover 
ways to take advantage of it, but most 

act as if it were too good to be true. 
Second, teachers report that while they 
are working harder than before they are 
more satisfied. Traditional disciplinary 
problems virtually disappear and attend- 
ance 1s improved. The teachers also ap- 
preciate their students’ renewed interest in 
academic activities and in school in 
general. Third, the enthusiasm of students 
is being passed along to parents, and the 
favorable experience of teachers and 
administrators is being acknowledged by 
school boards. Thus, schools are receiving 
renewed attention, encouragement, and 
approval from their communities when 
previously they had been more or less 
accepted as a necessary community 
responsibility.'§ 


Types of Individualized Instruction 

By definition, Individualized Instruction 
programs are oriented toward individual 
rather than toward groups or class tech- 
niques. Theoretically, all kinds of indi- 
vidual differences are taken into account 
in designing I.I. programs, but in actual 
practice the one common characteristic 
found in Edline’s survey was self-pacing. 
In other words, the student can take as 
much time as ie needs to complete an as- 
signment or a unit of work. Depending on 
how a specific program is designed and 
administered, however, variables other than 
speed of learning alone may in some cases 
also be accommodated. Under many of the 
programs, it would appear possible to ac- 


18 Jack V. Edling, Individualized Instruction: A 
Manual for Administrators, Continuing Education 
Publications, Oregon State University, Corvallis, 
TOTO Des 
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commodate, in addition to pacing, individ- 
ual diterenees in personality, learning 
styles, curiosity or inquiry levels, and per- 
haps in the ordering and sequencing of 
learning experiences. Accordingly, let us 
keep these additional factors in mind as we 
examine the several types of existing LI. 
programs. 

Edling identifies four major types of 
Individualized Instruction, based primarily 
on who determines what the objectives 
should be and who determines the methods, 
materials, and media to be used in achiev- 
ing them.'® 


1. INDIVIDUALLY PRESCRIBED ete 
Many school systems which have I.I. pro- 
grams establish common learning objec- 
tives. In such schools all children may be 
required to achieve a certain proficiency 
in reading, spelling, mathematics, and so 
forth, and to go through a specified series 
of materials and exercises to attain the de- 
sired levels of performance. The principal 
individualization in this instanee is that 
the student does the work at his own pace 
(see Figure 14.3). In these schools, be- 
havioral objectives are clearly specified, 
and well-defined systems of materials and 
methods of instruction have been developed 
based on careful diagnosis of individual 
pupils and their learning needs. This is 
known as Individually Preseribed Instrue- 
tion (IPI). In placing students at the 
proper level in each subject area and in 
prescribing an individual learning se- 
quence for each child, the West Dover, 
Delaware, Elementary School, for example, 
uses placement tests, pretests, skill book- 
lets, and curriculum-embedded tests. 

In addition to the West Dover Ele- 


19 Much of the information in the rest of. this 
chapter is drawn from Edling’s recent survey of 
I.I. programs in U.S. school systems, which has 
been deseribed. Aside from direct quotations, 
therefore, further footnotes to his report, cited in 
footnote 18, will be omitted in order to avoid 
redundaney. 
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One of the great advantages of Individually 
Prescribed Instruction is aptly expressed by this 
bulletin board. 


mentary School, the Downey Elementary 
School, Harrisburg, Pennsylvania, uses 
this plan, as do the Hillsdale High School, 
San Mateo, California, in its reading pro- 
gram and the Harry A. Burke High School, 
Omaha, in its physics program. 


2. SELF-DIRECTED I.I. In self-directed 
programs, the school still sets the objectives 
but gives the learner degrees of latitude 
in determining how he al achieve them. 
Typically, such schools have learning la- 
boratories or resource centers with wide 
varieties of pertinent learning materials 
available. These schools provide varying 
degrees of guidance, but the individual stu- 
dent 1S ea largely to his own resources in 
selecting the materials he will use and in 
seeking assistance when he desires it. The 
faculty members in these schools place 
high value on individual learning styles 
and on individual differences in approach- 
ing solutions to learning problems. They 
feel that prescribed sequences or systems 
preclude the individual’s development of 
his own unique interests and talents and 
deny him the freedom to find his own 
best methods of learning. Such Individual- 
ized Instruction programs are characterized 
by well-developed testing programs, clearly 
stated objectives, and well-equipped and 
well-developed learning resource centers 
(see Figure 14.4). 


Examples are found in the Mary 
Louise Aiken Elementary School, West 
Hartford, and the Granada Community 
School, Corte Madera, California. 


3. PERSONALIZED II. The prescribed 
and self-directed types of Individualized 
Instruction discussed were typically found 
in required subject areas such as language 
arts and mathematics. A third type called 
‘““personalized’’ is most often found in 
some of the sciences, the social studies, 
and in elective courses. Here the student 
chooses his own objectives from a sizable 
list of possible objectives—in other words, 
he selects the objectives that appeal to his 
interests. Once these are selected, how- 
ever, he follows a prescribed program with 
specified materials. 

Edling found this selective type of in- 
ination in a number of secondary 
schools including the Roy, Utah, High 
School and the Miami Springs, Florida, 
High School. Instead of the usual world 
and American history and American prob- 
lems courses, the Roy High School offers 
a choice of more than 40, options in the 
social studies. In Miami Springs, students 
essentially select their own programs ex- 
cept for requirements in Enelish and math, 
and even in those subjects, ‘they select the 
level of difficulty desired. The L. E. Ber- 
ger Middle School, West Fargo, North Da- 
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FIGURE 14.4 


The focus in self-directed I.I. is on independent 
learning. Objectives are specified, as in IPI 
programs, but students may choose how to go 
about achieving them. Clearly this requires 
enough alternatives to be meaningful; such 
schools typically have well-stocked learning 
resource centers. 


kota, likewise provides options so as to 
give the pupil opportunities to practice 
his own decision-making. Once a decision 
is made, he enters into a contract incor- 
porating (1) specific objectives, (2) re- 
sources, and (3) instructional procedures ; 
he fulfills the contract by completing a 
prescribed test or other evaluation pro- 
cedure. 

We should note here that ‘‘contract’’ 
in this sense has a special meaning; it is 
an agreement that a student enters into 
with his teacher specifying what he will 
undertake and what he will achieve in 
furthering some specific aspect of his own 
learning at his own pace. The term was 
widely used a generation or more ago in a 
related context—contracts for different 
levels of work for specified marks or 
grades. Because this early contract plan 
was used primarily in a traditional class 
Situation, with the necessity of keeping 
the class together on the same topies, how- 
ever (as well as for other reasons), it 
proved unsuccessful. Within the context 
of Individualized Instruction, on the other 
hand—without the same time constraints 
and with quite different motivations—the 


present contract idea appears to work very 
well.2° 


4, INDEPENDENT STUDY This type of 
Individualized Instruction provides the 
most complete degree of freedom in that 
students pick both their objectives and 
their methods of study. It is not sur- 
prising that this type of program is typi- 
cally reserved for the above-average stu- 
dent. For example, in the Urbandale, 
lowa, High School, only 33 students out 
of an enrollment of 560 independently de- 
signed their own programs of study. In 


20 This type of contract should not be confused 
with ‘‘performance eontract,’? a very different 
kind of agreement between a publie school and a 
private concern; under such an arrangement the 
private concern undertakes certain types of teach- 
ing (sometimes remedial teaching of disadvantaged 
children) at the school, promising to produce 
certain results in terms of grade-level gains and 
contracting to aecept payment geared to student 
achievement, Incidentally, after fairly extensive 
trials in a number of states, performance con- 
tracting has proved to be of dubious value (see, 
for example, ‘‘Learning Plan Test Is Called a 
Failure,’’? New York Times, February 1, 1972, 
joo}, WN atk,)). 
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the Melbourne, Florida, High School, ex- 
ceptional students are released either part- 
or full-time to study anything they wish 
that is not offered in the curiculum (see 
Figure 14.5). Interestingly enough, this 
freedom is also extended to some students 
with creative imaginations who may not 
have a particularly strong academic back- 
ground. Among elementary schools, the 
Lakeside School, Merrick, New York, and 
the Kahala School, Honolulu, provide com- 
parable freedom to pupils both in objective 
selection and in the choice of materials and 
methods with which to pursue their inter- 
est 


nm 


It should be noted that use of any one 
of these four types of Individualized In- 
struction does not exclude the use of an- 
other type in the same school; in fact, most 
school systems that use any I.I. use more 
than one type. The philosophies of a par- 
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ticular school, of course, influence the 
degree of freedom permitted. Typically, a 
school may begin an individualized in- 
struction program with a carefully devel- 
oped diagnostic program and_ specified 
goals and move, as did the Roy High 
School, to increasing the options in cer- 
tain areas of study. In either case, how- 
ever, in that school the means and materials 
of learning are prescribed once the options 
have been chosen. 

School systems placing high values on 
self-direction and individual learning 
styles range from those that require stu- 
dents to select from a predetermined set 
of behavioral objectives and curriculum 
goals but then permit the student to select 
his own means of attaining them to those 
in which some students are left quite free 
to establish both their goals and the means 
of achieving them. 


Self-directed independent study opportunities are 
provided for exceptionally capable students in 
some schools, along with other types and levels 
of I.I. programs for others. Where such programs 
exist for gifted students, they fill a need that 
usually is ignored in traditional schools. 
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Differences from traditional instruction 


HATEVER pattern or patterns of In- 

dividualized Instruction school sys- 
tems may pursue, there are three clear 
distinctions between this plan of instrue- 
tion and traditional group or class pat- 
terns. 


1. Differences in specification of objectives 

In objectives, there is a strong tendency 
for schools having Individualized Instruc- 
tion programs to extend and specify their 
objectives in behavioral terms even when 
the school’s objectives are traditional in 
terms of content and skills to be attained. 
In some schools, the objectives have been 
systematically developed under an Instrue- 
tional Development type of approach (see 
Chapters 3 and 15), with phases or levels of 
difficulty. For example, at the Melbourne, 
Florida, High School, very detailed state- 
ments of objectives have been formulated in 
mathematics, English, science, and the so- 
cial studies. In each of these, several levels 
or phases of difficulty have been designated, 
with objectives specified for each phase : 


Phase 1. Designed to provide the student 
with remedial work in basic skills ; 
organizational emphasis is ona 
ratio of no more than 12 to 15 
students to a teacher. 

Phase 2. Designed to develop existing but 
limited skills; the curriculum focuses 
on small-group work and directed 
readings. 

Phase 3. Classes are designed for students 
of moderate ability; attention is 
paid to depth study and self-directed 
learning. 

Phase 4. Involves in-depth study and 
emphasis on small-group and inde- 
pendent work at an advanced level. 

Phase 5. Involves advanced placement 
courses at a highly intense depth 
level. 


Phase Q. Provides for students interested 
in independent study. 

Phase X. This is the designation given 
to courses outside the major 
disciplines for which there are 
no standardized criteria (such as 
typing and physical education) ; 
these courses are nongraded and 
unphased. 


2. Emphasis on individual development 

Optimum individual development is em- 
phasized in approximately one quarter of 
the schools in the Edling survey. In these 
schools, perhaps best exemplified by the 
John Murray Junior High School, Pendle- 
ton, Oregon, the emphasis is on develop-. 
ing self-confidence and a positive  self- 
image that leads to more effective learning : 


The goal is to try to change the self- 

mage of learners who are average or above 
average in ability, but who are under- 
achieving. For those children, for whom 
the present curriculum has failed, we have 
de-emphasized subject matter as it is 
commonly understood and have said to 
ourselves ‘‘let’s make our objective the 
development of this person as a person!?’?1 


In the course of this deliberate effort to 
improve the self-image of underachievers, 
various unconventional activities, ineclud- 
ing Monopoly and other games, are used at 
the Murray School. As better images of 
school and self are developed, the cur- 
riculum is broadened to include basie skills 
and additional concepts that the student is 
now ready to learn. The system is based 
on Abraham Maslow’s theory that a child 
has certain physical, emotional, and psy- 
chological needs which must be satisfied 
before he can do full justice to learning. 


21 Edling, op. cit., p. 13. 


Thus, to the extent feasible, emphasis is 
placed on diagnosis and treatment of these 
needs rather than upon academic achieve- 
ment. 

The UCLA University Elementary 
School likewise emphasizes personal and 
social development factors in an ungraded 
eurriculum which undertakes to strike a 
balance between personal and social growth 
of the individual child and achievement 
of the academic tools which he will need 
in all future learning. The program is 
organized into four phases: early child- 
hood, lower elementary, middle elemen- 
tary, and upper elementary, and pupils 
are placed in the phases which best ac- 
commodate their needs in both the per- 
sonal and academic sense. 


3. Emphasis on learning how to learn 

Lifelong learning objectives receive pri- 
mary emphasis in another group of schools 
constituting about 20 percent of the schools 
visited. The point here is one of positive 
attitude formation. These schools may use 
fairly traditional content but, as Edling 
points out, there is a subtle but highly 
important difference between them and 
the schools whose I.I. programs focus pri- 
marily on content learning : 


The underlying philosophy has little to 
do with traditional concepts of achieve- 
ment testing, acquiring an organized 
body of knowledge in the sense of the 
present academic disciplines, or of any 
structured curriculum which defines 
objectives in terms of content to be 
learned. The emphasis ts on learning 
processes, and learning to enjoy the 
behavior of learning. The objective ts to 
build an atmosphere, an attitude, an 
approach to learning, not a sequenced, 
structured, predetermined series of 
learning experiences. While many of these 
schools do employ contracts and other 
structured aids in learning, the attitude 
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toward their use is different from schools 
which are oriented toward student aca- 
denvic achievement.?? 


Among the best examples of this phi- 
losophy carried into practice is the Duluth, 
Minnesota, school system, whose superin- 
tendent states : 


We have an end goal that says we want 
life-long learners, and this implies that af 
one is going to be a life-long learner, one 
has to have a very active role in his own 
learning processes. It also implies that 
learning is not drudgery; rather, it should 
be exciting. So this is the end product 
we’re looking for: an attitude toward 
learning. This is the major goal of our 
instruction.?3 


The Kahala School, Honolulu, has a 
highly developed independent study pro- 
gram, the underlying objective of which is 
to have ‘‘children learn to learn, and to 
enjoy learning.’ The Miami Springs, 
Florida, Senior High School has an un- 
graded I.I. program that emphasizes creat- 
ing positive attitudes toward learning. At 
Miami Springs, freedom of choice in se- 
lecting courses and levels is stressed in the 
independent study program. Along with 
this freedom, however, goes a reassuring 
emphasis on the responsibilities that must 
accompany individual freedom. It is the 
school’s philosophy that ‘‘one learns to 
handle responsibility by handling responsi- 
bility.’’ As the principal puts it: 


We necd to develop some degree of social 
emphasis on individualization because 
there are idiosyncrases within each of us, 
and that’s fine; but I also think there are 
commonalities among us and these also 
must be emphasized. If we are graduating 
students with the idea that life is one 


22 Hdling, op. cit., p. 17. 
23 Edling, op cit., p. 17. 


24 Hdling, op. cit., p. 18. 


person doing his own thing, and each one 
doesn’t feel any sense of responsibility 
for those who have difficulties and are in 
trouble, then I think we are educating 
half a person. We think an equally 
important objective is to develop 
experiences in school to help students 
learn that they have responsibilities 
beyond themselves.?® 


As we have seen, there are significant 
differences in the philosophies and in the 
objectives arising from them in various In- 
dividualized Instruction programs. A ma- 
jority of schools with I.I. programs are 
concentrating on doing a better job of 
specifying aul dealing with traditional 
content objectives. Other schools, however, 
are placing their priorities on apneic | 
objectives such as improving the indi- 
vidual’s self-image, on stimulating and 


Individualized Instruction and technology 
612 


nurturing each student’s natural curiosity, 
on making learning an enjoyable and con- 
tinuing experience—in short, on optimal 
development of the individual’ S personal, 
social, and intellectual characteristics. 
Within that rather wide range, there are 
numerous schools with elements of both 
types of objectives. Furthermore, many 
schools with purely content-oriented pro- 
grams have tended to move toward attitu- 
dinal objectives as they become more suc- 
cessful with and confident of the programs 
already under way. 

One positive effect of the I.I. move- 
ment has clearly been a great improvement 
in the precision with which objectives of all 
types are defined. As we noted earlier in 
our discussion of Instructional Develop- 
ment (Chapter 3), Such exact specification 
of objectives is an essential element in any 
soundly based instructional improvement. 


Procedures and facilities for Individualized Instruction 


s noted, the objectives found in vari- 
A ous Individualized Instruction pro- 
grams vary considerably. The instructional 
procedures and facilities used to put these 
into practice vary even more—from highly 
prescribed activities in regular classroom 
settings on a fixed class-period schedule 
to situations in which some students have 
complete freedom of choice as to the topics 
they will study, the materials and methods 
they will use to study them, and when, 
where, and how long they will study them. 
In between are all teeth combinations of 
the elements of how the work is laid out, 
the settings in which the student does his 
work, and the kind of time blocks and time 
allowances made. A considerable variety of 
configurations could obviously be expected ; 
such variety does, in fact, exist in schools 
around the country that have II. pro- 


25 Hdling, op. cit., p. 19. 


grams. For example, the East Elementary 
Srhool! Tooele, Utah, uses the Continuous 
Progress Plan and an ungraded system in 
Shick emphasis is placed on providing 
appropriate learning experiences for each 
individual ehild; Hee experiences are de- 
signed by the teacher, who encourages the 
aie to participate and then works with 
him, guiding him to achieve maximum 
growth through the experiences, 


Some inherent constraints on I.I. 

It is important to note that in any given 
school, Individualized Instruction is sel- 
dom provided for all students, nor are II, 
programs set up in all subjects. This situ- 
ation is a natural product of three pri- 
mary constraints, 


1. SIZE OF THE TASK The first con- 
straint on I.I. arises from the obvious fact 


that starting an Individualized Instrue- 
tion program in a traditional school is a 
sizable task. Though some materials for 
Individualized Instruction are available 
commercially in a few subjects, most ma- 
terials must be generated ‘‘from seratch’’ 
within the school system. As might be ex- 
pected, therefore, a school starting an ILI, 
program usually begins with an area of 
critical need, such as reading or mathe- 
matics, and expands gradually from there. 
For example, at the Cashton, Wisconsin, 
Elementary School, contracts are used in 
mathematics, social science, and English. 
Each of the three teachers developed con- 
tracts, Spanning several grades, for her 
subject-matter area. The teacher remains 
in a self-contained classroom while the 
children rotate classes. However, within 
any class children are working together 
on various levels or ‘““orades’’ of contracts. 


2. ADAPTABILITY OF TEACHERS The 
second constraint on I.I. arises from the 
fact that some teachers are better suited to 
working in I.I. programs than others; in 
consequence, some school systems have I.I. 
sections along with traditional sections in 
the same subject. If the system is to func- 
tion effectively, teachers frequently need 
to coordinate their efforts as members of a 
team and to change their familiar role— 
controlling instruction—to an unfamiliar 
role—facilitating individual __ learning. 
Some teachers (as well as some learners) 
may find these transitions uncomfortable 
and difficult. Recognizing such difficulties, 
many administrators deliberately avoid 
forcing the issue, knowing that teacher co- 
operation is essential to successful innova- 
tion. On the other hand, there doubtless 
are many administrators who, for one rea- 
son or another, fail to take the initiative 
in moving toward L1I., though many of 
their teachers would welcome it. 


3. SUITABILITY OF SUBJECT CONTENT 
The third constraint on I.I. arises from the 
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fact that there are subjects which by na- 
ture require group activities, as in some 
aspects of physical education and dramaties 
and in group singing, band, and orchestra, 
Also, to a substantial degree, small- or 
large-group activities are important in 
many subjects where the give and take of 
discussion, the socializing influence of co- 
operative projects, and the consensus of 
group decisions provide important lessons 
to be learned. In consequence, many school 
systems with I.I. programs arrange for 
some group activities along with individu- 
alized learning. This pattern normally re- 
quires flexible time scheduling plus indi- 
vidual contracts involving several or more 
levels of difficulty, so that most students 
can profit from both individualized and 
group work on the same topic (see Figure 
14.6). 


Elements to be accommodated in I.l. 

Before looking at a few representative ex- 
amples of I.I. programs, it will be helpful 
to consider briefly three basic elements 
which must be accommodated in any Tt 
program. 


1. HOW LEARNING ACTIVITIES ARE DI- 
RECTED OR PRESCRIBED Learning ac- 
tivities may be prescribed in considerable 
detail by the teacher or by the materials 
themselves. Or, as we have seen, the learner 
may have considerable latitude in selecting 
his objectives as well as the methods and 
materials he will use to attain them. 


2, INSTRUCTIONAL SETTING The in- 
structional setting may range from an in- 
dividual classroom containing materials 
for a single discipline, staffed by a single 
teacher, to multiple learning areas with 
wide ranges of equipment and materials, 
staffed by teams of teachers occasionally 
Supplemented by teacher-aides and other 
assistants (see Figure 14.7). Of the 46 
school districts in Edling’s personal survey, 


FIGURE 14.6 


Individualized Instruction with large enrollments 
becomes feasible only when appropriate com- 


binations of large- and small-group activities are 


coupled with self-instruction and individual guid- 
ance as needed. Further, some subjects require 


group interaction, as in this social studies class 


in the Huron, South Dakota, Senior High School. 


FIGURE 14.7 


(a) Learning resource centers such as this one 
in the East Elementary School, Tooele, Utah, 
facilitate I.1. programs by enabling the materials 
to be distributed from a ceniral location. Some 
schools have several centers, each of which 
contains materials for different clusters of 
subjects. Still others manage with materials col- 
lections in a part of the classroom. (b) In the 
Matzke Elementary School, Cypress, Texas, 
students have individual trays in which they 
collect materials from a number of areas; they 
then proceed on their own to work with the 
materials. 
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24 used single learning areas, while 22 had 
large multidiscipline learning areas, the 
latter being the pattern found in most of 
the elementary schools, along with team- 
teaching. 


3. TIME SCHEDULING A time schedule 
may be set up for an individual student or 
for the subject he is studying; or he may 
have a large block of time, schedule several 
activities within this time block, and use 
it without reference to a detailed schedule 
to study or work on whatever he wishes. 
Flexible scheduling and/or continuous 
progress plans are characteristic of most 
II. programs. 


Some representative examples of I.I. 

The Meadow Moor Elementary School, Salt 
Lake City, has a continuous progress plan 
for skill subjects and prescribed learning 
activities which are sequenced. Though 
each student’s time is scheduled, the pro- 
cedure is not lock-step, and children are 
free to alter the sequence, particularly in 
science and the social studies. Their inter- 
ests are a dominant factor in choosing ac- 
tivities. Teachers and support staff pre- 


FIGURE 14.8 
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pare a folder of materials for each child for 
each day’s work, based on a diagnosis of 
his previous work and needs. Multiple- 
learning areas are used, and teams of 
teachers are assigned to work with indi- 
vidual students as needed. Group activities 
also are employed from time to time, 
though on a very flexible basis. This plan 
leads to a highly effective use of staff and 
also of student time. 

In the Niskayuna School District, 
Schenectady, New York, which uses I.I. in 
selected areas from kindergarten through 
grade 12, there are centralized learning 
areas that employ considerable amounts 
of media materials (see Figure 14.8). 
Teams of two teachers and three aides are 
each assigned to a group of about 85 learn- 
ers. In the elementary grades, the learn- 
ing is directed by an instructional team, 
while in the high school the students di- 
rect their own instruction—that is, they 
have more freedom to select the units on 
which they will work, although all objec- 
tives are prescribed and the activity guides 
spell out procedures and materials to be 
used. At both elementary and secondary 
levels, students schedule their own time 
and assume increasing responsibility for 


In the Niskayuna School District, the I.1. system 

is planned so that the elementary grades use 
directed self-instruction while the high school 
stresses self-directed instruction. At both levels 
students schedule their own time and use a 
considerable amount of technology. 


achieving prescribed objectives (see Fig- 
ure 14.9). 

In general, elementary schools tend to 
use learning resource centers as the core 
or hub of I.I. programs. In the newer ele- 
mentary schools, in fact, such resource cen- 
ters are located centrally, with classrooms 
and other activity spaces extending out- 
ward around them. 

On the other hand, junior and senior 
high schools tend to continue to use tradi- 
tional classrooms as learning areas for in- 
dividual subjects. In the Milton, Pennsyl- 
vania, Junior High School, for example, 
rooms are assigned for each subject and 
students are scheduled there for specific 
class periods in the usual manner. Each 
child in the room, however, works on an 
individual activity and at his own pace. 
He uses materials for the most part de- 
signed and prepared by the teachers. Be- 
havioral objectives have been carefully 
spelled out and special materials prepared 
at various levels in mathematics, social sci- 
ence, science, and language arts. The stu- 
dent is placed at the level deemed best by 
the teacher in charge but may transfer to 
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any other level at any time, depending on 
his performance. He must complete a unit 
satisfactorily, however, before moving to a 
more advanced objective or unit. 

When students are allowed to select 
their own activities—as in schools which 
stress that students learn how to learn and 
plan their own learning—instructional pro- 
cedures, of course, are modified from the 
prescribed situations described. Yet there 
are some schools, such as the Duluth Public 
Schools, which operate independent learn- 
ing plans on a time-scheduled basis. There 
each child at the beginning of each day 
maps out how he plans to spend his day, 
and his plan is checked and his progress 
monitored by a teacher. Though the stu- 
dent thus decides what contract he will 
work on, if desired materials happen to be 
unavailable, an alternative is worked out 
with him by the teacher. The student is 
required to stay with the time schedule 
worked out at the beginning of the day. 
This arrangement has the advantage of 
optimum use of resources, which are ex- 
tensive—many different learning materials 
are available in the large learning areas. 


eee 


Students adapt readily to the new procedures 

and responsibilities inherent in I.I. Where lessons 
are individually prescribed, students often go, 

as shown here, to a designated file, pull out the 
material they are to work on, check it later with 
an answer sheet, seek help if needed, return 

the material to the file when completed, and go 
on to the next assignment. No problem! 


The Martin Luther King Jr. Elemen- 
tary School, Evanston, Illinois, starts out 
the day with group activities, but as soon 
as the initial objectives for the day have 
been attained, students move into small- 
group ‘‘mini-labs’’ where they work on 
projects or topics of their own choice, in 
the process selecting their own media and 
other learning materials. Each of these 
mini-labs is organized by a teacher who is 
a member of a team and a specialist in one 
of four subjects—social studies, science, 
mathematics, or language arts. Learning 
centers contain mini-labs in all basic sub- 
jects, and within each mini-lab, students 
have almost complete freedom of choice in 
selecting their own learning activities. 
There is also a team of teacher specialists 
in music, dramatices, and physical educa- 
tion who organize group work. 

Thus various patterns and plans are 
found in schools that have moved into In- 
dividualized Instruction programs. The 
nature of the approach used in each case 
is influenced primarily by the philosophy 
of the school. So far, most programs have 
continued to emphasize content objectives ; 
nevertheless, instead of simply giving lip 
service to them, they specify their objec- 
tives and carefully try to design programs 
which provide assurance that these objec- 
tives will be met by each individual stu- 
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dent. In the process and to the extent that 
they are successful, such content-focused 
programs doubtless contribute also to more 
positive attitudes of students toward learn- 
ing and toward school and toward their 
individual self-images. Other schools, how- 
ever, make the latter type of more intan- 
cible but vitally important objectives a pri- 
mary focus of their programs and design 
learning activities to contribute directly to 
their attainment. For example, at the 
Meadow Moor Elementary School, Salt 
Lake City, the children operate a unique 
bank. Tokens are awarded for academic 
achievement and in turn are used to pay 
fines or purchase special privileges. Also, 
citizenship is involved, for students are 
paid in tokens for special work such as 
library work, cleaning, or being bank tell- 
ers, and each class pays regular taxes in 
tokens to support these school workers. 
There is much enthusiasm for the system 
and for maintaining all accounts acecu- 
rately. 

Time, money, and resource restraints 
are very real, but it is important to note 
that many school systems have managed in 
spite of such limitations to develop effee- 
tive I.I. programs which, though less per- 
fect than they might like, are nonetheless 
a decided step forward from their former 
traditional, group-oriented programs. 


Role of media and technology in Individualized Instruction 


Hus far, as you undoubtedly have 
T noted, we have said relatively little 
about media and educational technology 
in LI, programs. This is intentional—until 
one has carefully diagnosed the individual 
needs of his students and has clearly speci- 
fied his objectives, he is in no position to 
select the alternative materials and meth- 
ods which are most likely to help students 
to achieve the objectives successfully. 


Need for systematic development procedures 

The perceptive reader will have sensed 
already that in our diseussion of Indi- 
vidualized Instruction, with our emphasis 
on diagnosis of individual needs and spec- 
ification of objectives, we have been saying 
many of the same things said earlier in the 
discussion of Instructional Development. 
In fact, I.I. programs can be excellent ex- 
amples of Instructional Development 


when they are planned, designed, devel- 
oped, and validated with sufficient care. 

So far, it has been first things first, 
for the most part, in introducing I.I. pro- 
grams. That is, the need to overcome the 
problems involved in simply developing or 
acquiring the large amounts of materials 
necessary for I.I. programs and planning 
their uses has tended to overshadow the 
need to test and validate these materials 
and methods for specific types and levels 
of learners. That the materials now in use 
usually work we do know; and that LI. 
programs in general are an improvement 
over previous traditional group instruc- 
tion practices we also know. But how much 
better these programs are and whether 
there are not still better I.I. options avail- 
able remains to be determined. 

These comments refer to both mate- 
rials prepared locally by teachers and ma- 
terials commercially produced which teach- 
ers select and adapt for IJ. purposes. 
Materials specially developed as a part of 
funded or cooperative I.I. projects are 
more likely to have been tested and revised, 
but such testing is likely to be limited to 
content achievement objectives alone and to 
student populations in a single area. Be- 
cause of those factors and because of ob- 
jectives which may be unique to individual 
schools, there is no real substitute for teach- 
ing staffs that first identify and specify 
their own objectives and then identify and 
test the materials and procedures to be used 
in attaining those objectives. Such efforts 
are time consuming and demanding, but 
they are essential to effective Individualized 
Instruction programs. 


Nature and amounts of materials required 

Questions of materials and methods are 
complex enough with well-designed group- 
oriented instruction; with II. programs, 
the complexity is multiplied. Since I.1. 
programs require, if nothing else, that the 
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student work at his own pace, each stu- 
dent must have his own set of materials to 
work with. When I.I. programs encom- 
pass differences in addition to pacing alone, 
still greater amounts and varieties of ma- 
terials are likely to be required. For ex- 
ample, if students are to be encouraged to 
explore and develop their varied interests 
independently, access to a wide range of 
relevant learning materials is clearly nec- 
essary. 

It is not to be expected, of course, that 
all possible avenues of independent in- 
quiry can be anticipated and accommo- 
dated within a school. Fortunately, the 
bright, inquisitive youngster, if given the 
opportunity and variety of materials such 
as are available in well-stocked learning 
resource centers, can usually proceed very 
well on his own and move on to outside 
sources if necessary. The needs of most 
pupils, on the other hand, are more likely 
to be met by carefully designed, sequenced 
materials—particularly in programs where 
a substantial portion of the activities is 
prescribed. 

As indicated earlier, there are some 
good I.I. materials in a number of subject 
areas available from commercial sources 
(see the source lists in the Appendix). For 
the most part, however, individual teach- 
ers or groups of teachers must generate 
the bulk of the materials to be used through 
creating new materials or through select- 
ing and adapting existing materials. In 
such circumstances, teachers tend normally 
to employ the medium they know best, that 
is, the written and spoken word. Thus 
many programs initially consist largely of 
printed excerpts from texts and work- 
books, teacher-prepared mimeographed ma- 
terials, and audiotapes (see Figure 14.10). 

Once a program is moving along, how- 
ever, its designers begin to see how im- 
provements and shorteuts can be made and 
they begin to become more sophisticated in 
presenting ideas in graphic, pictorial, film, 


FIGURE 14.10 


The name of the game and the biggest single 
problem in I.|. is materials, large quantities of 
which are needed. Initially, most verbal materials 
are teacher-made or adapted from commercial 
materials. Both are coordinated to develop 
specific skills and concepts at various levels. 


or recorded form. Consequently, many 
learning centers now have packets of self- 
instructional materials containing locally 
produced audiotapes which provide direc- 
tions to the student, along with workbooks, 
sequences of programed instruction, and 
such illustrative materials as slides, film- 
strips, and 8mm cassette motion picture 
film loops (see Chapters 9, 10, and 11 for 
detailed descriptions of these types of 
learning materials). 

It is important also to keep in mind 
that II. programs seldom are completely 
individualized. There are some small-group 
and occasionally some large-group activi- 
ties for which more traditional uses of 
films and other media are appropriate. But 
most I.I. activities are individual, and it is 
here that media, used creatively and care- 
fully combined with reading materials and 
programed materials, can make their major 
contributions. 


Programs emphasizing technology 

Although most schools, when starting an 
I.I. program, tend to interpret their ma- 
terials needs largely in verbal terms, the 
Niskayuna School District, Schenectady 


(with the help of an ESEA Title III grant), 
began early to place an emphasis on re- 
source materials other than printed ones. 
Students in the Niskayuna schools have 
ready access to media centers where they 
consult filmstrips, slides, films, and tapes 
(see Figure 14.8). This emphasis on using 
technological sources of information such 
as information processing systems is ex- 
pected to result in the replacement of a 
substantial portion of current book ma- 
terials as time goes on. 

Niskayuna is also an example of a sys- 
tem employing both prescribed and a 
directed activities. As has been noted, 
the early grades, the program is of a at 
scribed nature, but as the student pro- 
gresses in his ability to handle resource 
materials, the program becomes more 
nearly a self-directed type in which the 
student follows major euideposts in the 
curriculum but directs his own learning 
activities. By the time a student reaches 
high school, if the system works as planned, 
it cleattel be possible for a teacher to in- 
dicate an objective and for the student then 
to pursue independently his own means of 
meeting that objective. In the process, 
Niskayuna High School students are mak- 
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ing considerable use of cameras and media 
in generating their own report, study, and 
developmental materials (see Figure 14.11). 

To give another example, the Puna- 
hou School, Honolulu, one of the largest 
and most distinguished college preparatory 
schools in the United States, has moved 
into the use of videotape recorders and 
other audiovisual materials in its I.I. pro- 
grams in physics, economics, art, music, 
and languages. They use this equipment 
for a variety of student purposes, as well 
as for teacher self-evaluation. 

The Waterford Township Schools near 
Pontiac, Michigan, noted over a period of 
years for their innovative programs, un- 
dertook a substantial Individualized In- 
struction program in the late 1960s based 
on computer-assisted instruction (CAI). 
Aided by an ESEA Title III grant, the 
schools have undertaken a series of pro- 
grams in mathematics, science, business, 
humanities, industrial arts, language arts, 
reading, the social studies, guidance, and 
classroom management (a computer print- 
out from an English grammar series used 
in the Waterford schools is quoted in Chap- 
ter 13). This project, called INDICOM— 


FIGURE 14.11 
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an acronoym for ‘individualized communi- 
cation’’—has been able to extend student 
achievement in mathematics and language 
arts significantly at both the elementary 
and high school levels (see Figure 14.12). 
The CAI system, which includes both vis- 
ual and audio components, is located in the 
Instructional Media Center, where access 
is provided to films, filmstrips, tapes, and 
other media materials, as well as books and 
reference materials. 


Types of materials used 


COMMERCIALLY PRODUCED MATE- 
RIALS As we have noted, in schools de- 
veloping new II. programs, most of the 
instructional materials employed, espe- 
cially in the beginning, are those with which 
teachers are already familiar—commer- 
cially produced printed and audiovisual 
materials of various types. Because many 
of these materials are designed for tradi- 
tional class or group use with a teacher 
present most of the time, rather than for 
individual self-instruction on a more inde- 
pendent basis, much of the material has to 
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Technology in the Niskayuna Schools is used not 
only for instruction of students; it is also used 
for reports and for instruction by students. 
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FIGURE 14.12 


The Waterford Township INDICOM project uses 
CAI effectively in a variety of subject areas and 
grade levels. One general advantage is ready 
access to individual attention when needed, as 
shown here. 


be adapted to the new instructional format. 
This adaptation typically takes two forms: 
(1) modifying the physical form and or- 
ganization of the material itself, particu- 
larly in the case of printed materials; (2) 
supplementing the material with written 
or taped directions, and so forth, to make 
it more suitable for independent use by 
the student. The examples that follow il- 
lustrate both kinds of adaptation. 

As noted earlier, printed and mimeo- 
graphed materials are the most commonly 
used types in I.I. programs. Teachers have 
found ingenious ways to adapt familiar 
printed materials for Individualized In- 
struction when they cannot get copies for 
all students. In some schools, for example, 
teachers take two copies of a workbook or 
text, mount the pages on cardboard, and 
place the mounted pages in a file readily 
accessible to students. In this way, they 
are able to make one workbook do for some 
20 students (see Figure 14.13). This prac- 
tice, of course, is not ideal, but it does 


meet an immediate need for materials in 
an inexpensive manner—frequently an es- 
sential requirement in initiating new pro- 
grams. Under this system, students write 
their responses on their own paper and 
then compare them with the answers in 
the teacher’s manual, which is mounted in 
a similar manner. 

Among traditional audiovisual ma- 
terials, audiotapes are probably used more 
than any other type, according to Edling’s 
survey (see Figure 14.14). Some of these 
tapes come in convenient, foolproof cas- 
sette form, used with small recorder-play- 
backs. Various commercial tapes such as 
poetry recordings and language materials 
are widely used. often as part. of learning 
contracts. [ieee tapes may either be 
checked out to the student to be used in his 
study carrel or, in some schools, provided 
through a dial-access system. The Burke 
High School, Omaha, for example, uses a 
dial-access system in its II. program. Stu- 
dents go to the library, choose what they 
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FIGURE 14.13 
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When workbook pages and answer sheets are 
mounted on cardboard, costs are held down and 
students can check their own work. 


FIGURE 14.14 


The individualized program at the Urbandale, 
lowa, Senior High School does not preclude 
small-group activities. Many audiovisual devices 
and materials are used in instruction while the 
teacher may be working individually with another 
student. 


want to hear from a catalog of reeorded 
materials, and listen immediately in indi- 
vidual carrels by dialing the indicated 
number. Selections of phonograph records 
are used extensively in many schools, par- 
ticularly at the junior and_ senior high 
school levels. 

Filmstrips are the next most fre- 
quently used audiovisual item found in 
Edling’s survey. These are easily handled 
and used with small rear-view projectors 
or desk-top viewers ; they are available in 
great numbers on many individual topies. 
In addition, slide sets, maps of various 


kinds, selected study prints, and other flat 
pictures are commonly used in I.I. units 
(see Figure 14.15). 

Thus, in printed, tape, and filmstrip 
form, large amounts of commercial instrue- 
tional materials are used in LI, programs, 
It should be emphasized, however, that the 
commercial materials typically are used 
in new ways and for somewhat different 
purposes than those for which they were 
originally designed. In_ brief, they are 
adapted from their original formats and 
used more or less independently by indi- 
vidual students in new patterns designed 
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for highly specific objectives. Frequently, 
a single sequence from a filmstrip or re- 
cording is used, rather than the complete 
form, and individual slides or pictures are 
selected from sets to illustrate highly spe- 
eifie points. Although such adaptation is 
also made in traditional class instruction 
on oceasion, it is more characteristic of 
well-designed I.I. units. In adapting com- 
mercial materials, teachers also often sup- 
plement them with teacher-prepared ma- 
terials such as those discussed next. 


THEACHER-PREPARED MATERIALS The 
next most frequently used mateials in 
LI. programs are teacher-prepared, rather 
than commercially produced. The range 
of materials in this category is almost un- 
limited. In reading, for example, primary 
students frequently tell stories to the 
teacher, who types them ‘‘from dictation”’ 
on a primary typewriter and binds them 
in a folder which is put in the students’ 
library. Since each student is familiar with 
his own story, this procedure makes for a 
ready association of oral words with writ- 
ten symbols. As they read each other’s 
stories in fact, young students often de- 
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velop rather large sight-reading vocabu- 
laries. 

Teachers use audiotapes in many ways 
in preparing materials tailored to their 
own students. They record directions, ex- 
planations of problems, oral tests, practice 
exercises, and various other things that 
teachers usually talk about. Many use stu- 
dents or aides or both to record such ma- 
terials. Actually, directions and explana- 
tions are often more quickly and effectively 
conveyed on tape than in printed or mim- 
eographed form, and the familiarity of the 
teacher’s voice may often be an added ad- 
vantage. Experience at the Nova School, 
Fort Lauderdale, Florida, for example, 
suggests that students feel more security 
because they are listening to their teacher’s 
voice and thus sense that they can readily 
get additional information or help when- 
ever they need it. 

Teachers and librarians normally col- 
lect magazine and newspaper articles and 
illustrations on numerous aspects of sci- 
ence, the social studies, and other areas. 
These single-topie materials are teacher- 
prepared materials which become valuable 
reference sources. Teachers also find or 


In the Duluth I.I. program students are taught to 
operate audiovisual equipment so they can use 

it actively in their individual learning activities. 
This boy has selected his own instructional 
materials and is using them as easily as if he 
were using books. 


generate games and other devices to give 
students practice in basic skills. Students 
are then often inspired to bring their own 
games from home to share with their class- 
mates. 


PROJECT-DEVELOPED MATERIALS A 
third and highly important source of LI. 
materials is special projects undertaken to 
develop materials and techniques specifi- 
cally for I.I. programs. Most of these proj- 
ects involve carefully coordinated develop- 
mental programs in which a number of 
school systems are involved. For example, 
the Kettering Foundation has established 
a bank of teacher-prepared instructional 
contracts. These are available to member- 
schools which contribute to the collection ; 
thus each contract gets a variety of users, 
and the whole program is a helpful begin- 
ning on solving the problem of duplication 
of effort. Although such contracts may 
well have to be modified and adapted to ac- 
commodate local needs, it makes little sense 
for everyone wishing to establish an II. 
program to have to start from serateh and 
‘‘reinvent the wheel’’ all over again. 
Project PLAN (Program for Learn- 
ing in Accordance with Needs) is being 
widely used as a comprehensive system 


FIGURE 14.16 
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that makes extensive use of existing in- 
structional materials and resources in in- 
dividualizing education. The Brittain 
Acres Elementary School, San Carlos, Cal- 
ifornia, began development of the plan in 
1967 with the assistance of 14 cooperating 
school districts. By 1970 alternative sets 
of materials appropriate to different levels 
of achievement within each gerade level had 
been completed for many units of instrue- 
tion for grades 1 through 12. At the Brit- 
tain Acres School, Project PLAN materials 
are used as a guide to conventional ma- 
terials. They clarify instructional objec- 
tives, offer a choice of learning modes and 
materials, and provide evaluative proce- 
dures (see Figure 14.16). 

An example of a thoroughly developed 
instructional system in reading, mathe- 
matics, and science is the Individually 
Prescribed Instruction (IPI) program be- 
ing developed by the Learning Research 
and Development Center at the University 
of Pittsburgh and the Regional Education 
Laboratory in Philadelphia. The IPI ma- 
terials, which are tested in a substantial 
number of schools, include pretests, post- 
tests, instructional units, and diagnostic 
materials. 

Validated I.I. materials are also be- 


At the Brittain Acres Elementary School, a 
computer system is used to keep track of pupil 
progress and to prescribe learning activities in 
terms of diagnostic data on interests and past 
achievements. 


ing developed at various other locations. 
Examples are found in the teaching of 
spellmg in Utah’s Continuous Progress 
Plan; in the Nova Sehools, Fort Lauder- 
dale, where games and simulations are 
being used; and in the Wisconsin State De- 
partment of Education, where an elemen- 
tary language arts program has been de- 
veloped. An extensive program in English 
for kindergarten through grade 12 has 
been under way in Hawaii since 1966 that 
involves language skills, language systems, 
and literature (see Chapter 15). Although 
the program is not solely designed for 
Individualized Instruction purposes, dur- 
ing its evolution and use many materials 
that can be used effectively in I.I. programs 
have been developed and validated. As this 
is being written, Hawaii English materials 
are in use in the Berryessa Unified School 
District, San Jose, California, as well as in 
Guam, the Trust Territories, and American 
Samoa. Thus more and better materials are 


Summary 


The individualization of instruction has 
long been a goal of professional educators. 
Only in recent years, however, has a com- 
bination of external and al pres- 
sures on the schools led to serious efforts to 
develop Individualized Instruction pro- 
grams. Most of these programs currently 
concentrate primarily on accommodating 
individual differences in the speed of learn- 
ing. There are other important individual 
differences, however, including personality 
variables, cognitive variables, inquiry vari- 
ables, and sequencing variables; various 
LI. programs in schools are attempting to 
accommodate such differences, also. 
Individualized Instruction requires 
much more than personal attention of 
teachers or a small pupil-teacher ratio. It 
consists of learning experiences specifi- 
cally designed for individual students on 
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constantly becoming available as innovative 
projects multiply, and the pace of new de- 
velopment can be expected to increase. 

It should not be expected, however, 
that ‘‘imported’’ systems of materials can 
achieve adequate individualization of in- 
struction in any specific school. By defini- 
tion, I.I. requires diagnosis of imdividual 
learner needs. In these terms, therefore, 
teaching staffs must identify their own ob- 
jectives and then identify the materials 
that they are sure are adequate for at- 
tainment of those objectives. Many of the 
project materials mentioned were, of 
course, prepared for special areas and con- 
ditions. Nevertheless, many have wide ap- 
plicability. In other words, it is probable 
that some combination of commercially 
produced, teacher-prepared, and project- 
developed materials will continue to be 
necessary for implementing effective I.I. 
programs. 


the basis of diagnostic procedures em- 
ployed to determine individual interests 
and needs. Hundreds of school systems 
have embarked on one degree or another of 
LI. program development. Most of these 
programs are prescribed and content-ori- 
ented. Many, however, have moved into 
self-directed, personalized, and independ- 
ent study programs which emphasize vari- 
ables other than the pace of learning alone. 
Although the impact of introducing an LI. 
program on school organization, schedules. 
and facilities is considerable, it should be 
noted that I.I. typically is not provided 
in all subjects nor for all pupils in a school. 

The more advanced IJ. programs 
make extensive use of media and_ tech- 
nology, and marked increases in the use of 
educational technology are likely as the II. 
movement progresses. As programs improve, 


systematic planning and Instructional De- 
velopment procedures will increasingly 
characterize the efforts applied to these 
programs. At the present time, a primary 
problem les in the availability of suitable 
materials in sufficient variety to make 
truly individualized programs possible. 
Cooperative project-developed and -vali- 


Further learner response projects 


1 

A group or committee with particular 
interests or experience in diagnosis and 
testing for individual differences should 
secure examples of representative tests or 
other instruments for measuring person- 
ality variables, cognitive variables, and 


2 

Arrange to have a resource person from 
the department of psychology or the tests 
and measurements bureau come into the 


Individualized Instruction and technology 
626 


dated materials are beginning to emerge, 
however, as are new commercially produced 
I.I. materials. These, combined with teacher- 
prepared and teacher-adapted materials, 
plus more sophisticated use of educational 
technology, seem most likely to hold the key 
to solution of the materials problem. 


inquiry variables. Prepare a suitable 
display of the materials and arrange 

for a discussion in class if time permits. 
Also, prepare a representative list of 
sources of the three types of instruments 
and give a copy to each class member. 


class and discuss the topic of testing for 
individual differences of several kinds. 


re ee ee 


3 

A low pupil-teacher ratio (25:1 or lower) 
has long been advocated as a fundamental 
requirement for effective individualized 
instruction in public schools, A group 

of three or four students should examine 


4 
Select from among Edling’s case studies 
on Individualized Instruction programs 
described in this chapter (and/or from 
other sources) two or three that are of 
particular interest. Write, call, or visit 
the schools involved to secure informa- 
tion from each on the following :(a) the 


5 

Most II. programs to date have provided 
primarily for differences in the speed 

at which different individuals learn. 
Identify two or more additional variables 
that a good L.I. program should also 


this thesis and prepare arguments for 

or against it. Present the arguments in a 
panel discussion for the instructional tech- 
nology class. 


current status of the II. program; (b) the 
successes or failures of the programs to 
this point and the reasons for them; 

(c) what advice the administrators or 
other key figures in the program would 
give to others wishing to start an LI. 
program tin their own schools today. 


accommodate and prepare a list of prac- 
tical suggestions on how each of the 
additional variables might be dealt with 
im such a program. 


eae ee ee 
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6 

Accountability and cost effectiveness (see 
Chapter 10, page 393) are important 
considerations for educators at all levels 
and will probably continue to be so for 
the foreseeable future. Prepare an 


7 


Some schools use substantial amounts of 
technology in their II. programs; others 
do not. In terms of what you know about 
learning and about the contributions 
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_ Given six examples of effective multimedia use, 
identify specific procedures which together 
produce desired changes, as shown by learner 
response, 


Given specific examples of the steps through 
which an individual teacher and learners must 
pass while accomplishing a mediated Instruc- 


tional Development strategy, demonstrate your — 


ability to apply these steps to an |.D. plan of 
your choice. 


Prepare in diagrammatic form (preferably on a 
projectual) a graphic portrayal of the inter- 
related and sequential steps which together con- 
stitute an Instructional Development learning 
organization. Prepare such diagrams for at least 
two of the examples of multimedia use described 
in this chapter. 


Develop for use in a hypothetical or real situation 
a feasible Instructional Development plan that is 
closely related to your subject field of interest 
and grade level of present or future teaching re- 
sponsibility. Activate this prototype and evaluate 
its worth in terms of pupil-response changes 
which you believe may be accomplished or ac- 
tually observe being accomplished. (If it is not 
feasible to activate the prototype with actual 
pupils, explain your plan to your fellow-students, 
note their constructive suggestions, and respond 
in terms of changes you feel are possible and 
desirable.) 


N this book we have been dealing with 

a wide range of individual media, their 

characteristics, and ways in which they 
can be used effectively in teaching and 
learning. The point has been made fre- 
quently that media are best used when they 
are used in combination with a variety of 
other instructional materials and_ tech- 
niques, each of which is chosen because of 
the particular contribution it can make to 
the total learning experience. Now it is time 
to pull together some of the key ideas dis- 
cussed in the preceding chapters. We do 
this in this chapter by examining six actual 
teaching-learning situations in which media 
have been incorporated as inherent elements 
in the total learning experience. 

In considering these six examples of 
effective multimedia use, it will be helpful 
to keep two important points in mind. 
First, media and technology are no longer 
the prerogative of the teacher alone. Stu- 
dents can, should, and do use media for a 
variety of purposes. Both teachers and stu- 


dents have become increasingly innovative 
and sophisticated in the ways in which they 
put a variety of media together with other 
materials and techniques; the resulting ex- 
periences range from basic visual literacy 
activities to fairly complex Individualized 
Instruction sequences to two- and three- 
sereen large-group presentations which may 
have emotional impact or present informa- 
tion in a new context, or both. 

A second point to keep in mind as we 
consider the more complex matters involved 
in actually combining media and materials 
of many kinds to achieve improved learning 
results is this: There is an explicit need for 
a new kind and level of planning to help 
assure that our efforts will be successful and 
effective. We have referred to this kind of 
planning a number of times earlier in this 
book as Instructional Development. Ac- 
cordingly, it will be worth our while to 
consider the several steps in the I.D. process 
in some detail before we go on to our ex- 
amples of effective multimedia use. 


The Instructional Development system 


Y definition, Instructional Development 

means the application of an instruc- 
tional systems approach to the analysis of 
and development of practical solutions to 
teaching and learning problems. Each of 
the steps suggested in Chapter 3 for the 
seventh-grade science teacher undertaking 
to improve the performance of his students 
has rather precise requirements; also, there 
are substeps and additional steps that need 
to be followed if the true benefits of the 


Instructional Development process are to 
be achieved. 

For example, in defining the problem 
we suggested that the science teacher must 
use considerable care in his analysis of 
what the problem really is, particularly 
when working on his own. There is always 
the temptation to skip this step, under the 
assumption that we already know what the 
problem is, and to proceed rather directly 
to the business of finding practical answers. 
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Though such a procedure is undoubtedly 
necessary at times to meet immediate opera- 
tional needs, it is quite inadequate for deal- 
ing with the fundamental underlying prob- 
lems of curriculum and instruction.! This is 
so because a brief or cursory analysis of the 
problem risks committing large amounts of 
time, energy, and resources to treating 
symptoms, rather than causes, or, to put it 
another way, to find answers to the wrong 
questions. In other words, the problem 
definition or identification step is par- 
ticularly critical, since everything that fol- 
lows is based on decisions made then, and 
this is therefore the point at which most 
problem-solution attempts in education have 
gone awry. Experience with successive 
steps in the Instructional Development 
process has likewise shown that rather 
rigorous ground rules need to be followed 
if adequate solutions are to be found. Yet 
without specialized training, experience, 
and expert assistance in the Instructional 
Development approach—which relatively 
few educators have had an opportunity to 
acquire—a breakdown in one or more steps 
of the process is almost inevitable. 

In an attempt to remedy this situation, 
with the support of the U.S. Office of Edu- 
cation, a Consortium of four universities 
with strong programs in Instructional De- 
velopment and Technology has concen- 
trated for several years on the development 
of a tested training program for teachers, 
administrators, policy makers, and special- 
ists in curriculum, content, and media areas 
that enables teams of educators within 
schools or school systems to acquire initial 
competencies in Instructional Development 


1 Instructional Development is properly a team 
effort involving teachers, administrators, and 
specialists in subject, curriculum, technology, and 
other areas—and in some cases members of the 
Board of Education. Yet an individual teacher 
can apply I.D. principles in his daily work and 
in some instances carry them out on limited topies. 
In the process, he can gain valuable experience 
as well as improved learning results. 
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principles and methods. This training 
program is carried on in the form of In- 
structional Development Institutes (IDIs) 
which are particularly designed for school 
systems having large numbers of econom- 
ically and academically deprived students, 
limited resources, and a real desire to find 
solutions to serious educational problems 
(see Figure 15.1). 

The Consortium, known as the Na- 


FIGURE 15.1 
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This nine-step Instructional Development model 
is in use in Instructional Development Institutes 
being offered by NSMI and the USOE for school 
systems in all parts of the United States (see also 
the popularized version of this model shown in 
Figure 3.32). 


tional Special Media Institutes (NSMTI),? 
used the instructional systems approach in 
designing and developing materials and 


2 The NSMI Consortium now consists of Michigan 
State University, where the national office is lo- 
cated, Syracuse University, the U. 8. International 
University, Corvallis, Oregon, and the University 
of Southern California. As of 1973-74, NSMI 
changed its name to the University Consortium 
for Instructional Development and Technology and 
the University of Indiana became a member. 
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techniques to be used in IDIs in school sys- 
tems across the nation. During the initial 
development period, the IDI program was 
tested in prototype institutes in three major 
school systems—Detroit, Phoenix, and At- 
lanta. During these prototype institutes, 
representatives of 11 teacher education 
agencies other than the NSMI institutions 
participated and received additional spe- 
cialized training so that they could repli- 


11 /dentify 2 Analyze 
Problem Setting 


3 Organize 
Management 


| 
DEFINE Assess needs Audience Tasks 
Establish Conditions Responsibilities 
priorities Relevant Time lines 
State problem resources 
4 Identify 5 Specify 6 Construct 
Objectives Methods Prototypes 
I 
DEVELOP Terminal (TO) Learning Instructional 
Enabling (EO) Instruction materials 
Media Evaluation 
materials 
7 Test 8 Analyze 9 /mplement/ 
Prototypes Results Recycle 
HI 
EVALUATE Conduct tryout Objectives Review 


Collect Methods Decide 
evaluation Evaluation Act 
data techniques 


eate the IDIs in school systems in their 
respective regions of the country, using the 
materials and procedures which had been 
validated and provided to them by NSMI3 
Ten of the 11 agencies were further desig- 
nated and prepared to train additional 
trainers of school systems in Instructional 
Development. 

More recently, the Office of Education 
has selected a number of additional multi- 
plier agencies (IDAs), the aim being to 
have available eventually enough qualified 
agencies to conduct IDIs throughout the 50 
states and the Trust Territories—a multi- 
plier effort which may be expected to con- 
tinue to expand. The NSMI group is 
providing training for the IDAs and other 
multiplers, plus continuing evaluation and 
revision of the materials and other follow-up 
assistance as needed. Various other teacher 
education agencies are indicating active in- 
terest in the IDI program, a development 
which suggests that Instructional Develop- 
ment may become an integral part of future 
teacher education programs. In short, the 
use of Instructional Development in some 
form appears likely to become common 
practice in many school systems across the 
nation during the 1970s. 

A detailed discussion of the IDI pro- 
gram is unnecessary for our purpose here, 
which is simply to provide an introduction 
to the I.D. concept and some idea of its 
potential significance in the improvement of 
teaching and learning. In that context, 
however, it is worthwhile to note the princi- 
pal steps in the Instructional Development 
process which an individual or an I.D. team 


8 These initial Instructional Development Multi- 
plier (IDM) agencies were the U. S, Bureau of 
Indian Affairs, the California Teachers Associa- 
tion, Clarion State College, Florida State Univer- 
sity, Georgia State University, the Minnesota State 
Department of Publie Instruction, the New York 
State Teachers Association, Southern University, 
the University of Toledo, Virginia State College, 
and the Washington State Department of Publie 
Instruction. 


FIGURE 15.2 
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The process of Instructional Development out- 
lined in the nine-step model has numerous sub- 
steps and decision points, as suggested here. 
Each of these, in turn, has rather precise re- 
quirements which must be observed if the system 
is to function effectively. 
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STAGE |: DEFINE 


Function 1: 
Identify Problem 


Function 2: 
Analyze Setting 


Function 3: 
Organize Management 


STAGE Il: DEVELOP 


Function 4: 
Identify Objectives 


Function 5: 
Specify Methods 


Function 6: 
Construct Prototypes 


STAGE Ill: EVALUATE 


Function 7: 
Test Prototypes 


Function 8: 


Analyze Results 


Function 9: 
/Implement/Recycle 


= 


Wor s 


lo! 


Compare status quo to ideal 
Propose tentative solution 


Determine learner characteristics 
Inventory school/community resources 


Assign TAPS team responsibilities 
Establish lines of communication 
Specify project planning and control procedures 


State terminal performance objectives 
State enabling objectives and determine relationships between objectives 
Construct performance measures 


Specify instructional strategies and media forms 
Specify alternative methods 


Prepare comprehensive description of instructional design specifications 
Specify design for evaluation of instructional and evaluation designs 
Conduct technical review of instructional and evaluation designs 
Specify procedures for collection and development of instructional 
materials 

Construct and assemble instructional materials 

Specify procedures to be used by personnel during tryout of 
instructional prototype 


Determine the type of tryout (i.e., developmental, validation, field trial) 
Carry out evaluation as planned 
Tabulate and process evaluation data 


“Determine relationships among results, methods, objectives, 


and goals 


Indicate what kinds of revisions (if any) are suggested by the 
interpretation of results, methods, objectives, and goals 
Determine if suggested revisions indicate that the prototype is to 
be recycled or if the design can be implemented without major 
revisions 
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needs to go through, as diagramed in 
Figure 15.1, and the summary of decision 
points in Instruetional Development shown 
in Figure 15.2. The following discussion 
amplifies and clarifies these two figures. 


The Instructional Development process 


Stage I: Define 


1, IDENTIFY PROBLEM This beginning 
definition step, as suggested earlier, is of 
critical importance. It involves the follow- 
ing: assessment of needs not only in terms 
of what is perceived to be the status quo 
and what the ideal situation might be, but 
also in terms of underlying causes of the 
problem situation; identification of causes 
of the problem that can be rectified and 
determination of their relative importance 
or priority; then, in those terms, if the 
decision is affirmative, a commitment to 
apply the necessary time, energy, and re- 
sources to carry through to an adequate 
solution. The definition step may require 
considerable time and study since it almost 
invariably necessitates the gathering of 
substantial amounts of relevant informa- 
tion beyond that currently at hand before 
a valid decision can be reached. It should be 
noted that in the course of defining the 
problem, information and factors relating 
to other phases of the I.D. process are also 
under consideration by the I.D. team. Thus 
the I.D. process is not strictly a linear or 
1-2-3, ete., process; that is, the several 
stages must be dealt with not only con- 
secutively but also simultaneously during 
the process. 


2. ANALYZE SETTING Analysis of the 
setting deals primarily with the human and 
functional factors involved in any sig- 
nificant change in the existing system. If a 
change is to be brought about successfully, 
we need to be able to recognize and identify 
the people in the school or school system 
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(For those wishing to pursue the subject 
further, several helpful sources are in- 
cluded in the References at the end of this 
chapter. ) 


who serve as ‘‘gatekeepers,’’ decision 
makers, opinion leaders, and change agents. 
Further, how they carry out these fune- 
tions is greatly influenced by such human 
factors as whether they are inclined to be 


FIGURE 15.3 

——— a a a 
This is a sample of a PERT (Program Evaluation 
Review Technique) chart. Though it looks some- 
what like any other time line, the difference lies 

in the precision with which the planning is done. 
This is accomplished by beginning with the final 
completion date and working backward to 
establish when each component and subcom- 
ponent must be completed to achieve the final 
goal on time. Furthermore, the system provides 

in its planning for possible problems, unexpected 
delays, and any necessary adjustments. (This 
chart is adapted from a formal PERT format so 

as to show time relationships more clearly and 
be more intelligible to the average reader. A true 
PERT chart utilizes a formal symbol structure and 
is both more comprehensive and more detailed 
than the chart shown here.) 


early, middle, or late adopters of new ideas 
and whether they go about dealing with 
problems in a creative, a defensive, or an 
emotional manner—and to what degree. 
Such analysis is, of course, essential to 
planning the approaches or strategies 
needed to gain support for the changes 
which may be proposed. We make such 
analyses in a rather casual way all the time 
in our normal relationships with people— 
and particularly in our relationship with 
the people with whom we work—but we 
must do so with much more care and 
thoroughness when an important new 
program is at stake. 


The Instructional Development process 
637 


3. ORGANIZE MANAGEMENT Asa Sys- 
tematic process, Instructional Development 
requires well-defined organization, manage- 
ment, and scheduling. This is particularly 
true when a group of people are working 
together on a significant problem or new 
program,* but the same principles apply if 
a teacher is working on solving a problem 
by himself. Controls must be established to 


4 Jn order to facilitate constructive change, a cross 
section of educational personnel must be trained. 
Thus one of the requirements of an IDI is that 
TABS  teams—teachers, administrators, board 
members, and specialists—be trained together in 
I.D. principles and practices. 


An Adaptation of a PERT Chart for an ITV Production t 


Day 1* 60 67 84 89 92 96 101 


103 105 112 Wik} 116 


Process 


Event1 Event 2 Event3 Event 4 


Remote 
TV 
Set 


complete 


Identify 
Film 
Location 


Film 
Shooting 


Graphics for 
Remote 


complete 


At day 1 


* All preliminary 
design and analysis 
is completed which 
yields final script 
information 


TV 
Set 
Construction 


complete 
complete 


Rehearsal 


Handout 
Materials 


Graphics 
Design 


Identify, Order and Deliver 
Studio Prod. Set Pieces 
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To estimate the length of processes: 
Estimated time = longest time 

+ 4 (average time) + shortest time 
divided by 6 


L+4A+S 
6 


E= 


complete 


+ Note: This PERT may be 
a subroutine in a larger 
PERT relating to the total 
instructional system of which 
the TV isa part. Likewise 
the subroutines of this PERT 
(such as TV Graphics Design) 
each have their individual 
PERT chart. 


complete 


assure that task assignments are carried 
out, that expert assistance is identified and 
arranged for when needed, and that ap- 
propriate communications take place with 
others on ideas, problems, and other de- 
velopments as they occur. In order to assure 
task completion by an agreed time, time 
lines must be set up to indicate target dates 
for finishing each of the elements involved 
in the process. Typically, such target dates 
are established by using the PERT 
(Program Evaluation Review Technique ) 
method, which starts with the ultimate 
completion date and works backward to 
establish the dates when other elements 
must be ready if the final date is to be met. 
An example is shown in Figure 15.3. 

In short, when a group or team is 
working on an Instructional Development 
problem, the following management factors 
are of major importance: 


a Whois given responsibility and the 
necessary authority to accomplish each 
specified task? 

b What instructional alternatives are to 
be considered and what personnel and 
material resources can be brought to 
bear? 

c¢ When in sequence are they to be 
brought to bear in order to meet the 
proposed objectives and in order to meet 
indicated deadlines? 

d Howare personnel and material re- 
resources to be organized and how is the 
total system to be organized to function 
in an effective manner as measured by 
predetermined specified criteria? 


Stage II: Develop 

4. IDENTIFY OBJECTIVES As indicated 
earlier, if objectives are to be useful, they 
must be spelled out in terms which will 
permit determination of whether or not 
they have been met. There are several kinds 
of objectives, but there are two, in par- 
ticular, which are important in the ID. 
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process. These are terminal performance 
objectives (TOs) and enabling objectives 
(EOs), the latter being necessary inter- 
mediate steps to attainment of the terminal 
or ultimate objectives. The terminal per- 
formance objectives must be spelled out 
first and then the enabling objectives; 
finally, performance measures must be con- 
structed for each objective of each type so 
that we can know definitely whether or not 
it has been achieved. 


5. SPECIFY METHODS Once _ objectives 
have been established, we reach the point 
of decision—the point when we determine 
what are likely to be the best methods and 
materials to employ under the circum- 
stances in order to attain those objectives 
with our pupils. The range of possible 
methods and materials is extensive, but not 
unhmited; in other words, this is when we* 
have to face up to what is practicable in 
terms of available resources, personnel, 
equipment, and_ facilities. Frequently, 
‘‘trade-offs’’ must be made to reach a work- 
able decision—for example, it might be de- 
sirable to introduce computers for indi- 
vidualized instruction at this stage, but if a 
computer system is not available or is out 
of reach financially, we have to find the 
best. practical alternative. This is the stage 
at which we first become concerned with 
media, alone with other materials, and de- 
cisions are made in terms of both the 
specific needs of the learning situation and 
the particular advantages of the various 
media in satisfying those needs (see Figure 
15.4). 


6. CONSTRUCT PROTOTYPES This is the 
design, procurement, and produetion phase. 
Having decided on the kinds of learning 
experiences and materials most likely to be 
effective for our purposes, we proceed to 
spell them out in detail, specifying the 
readings, tapes, films, exercises, and other 
activities to be tried. This may involve con- 
siderable review and examination of avail- 


FIGURE 15.4 


In Instructional Development the aim is to 
arrange that the learner may ‘“‘quest”’ his way 
through any number of needed learning experi- 
ences—to conceptualize, to understand, to be- 
come involved, to respond with performances 
which show how and when he has achieved his 
objectives. When we specify methods we begin 
to consider media and other materials: (a) In 
cooperative staff and teacher planning sessions, 
specific media and equipment are evaluated for 
specific purposes and (b) prototype materials 
also are assessed. 


able materials as well as consideration of a 
variety of instructional approaches. In 
some cases, where no suitable materials 
exist, it may be necessary to produce them. 
While this process is going on, a part of 
the I.D. team should be designing the 
evaluation to be applied. 


Stage Ill: Evaluate 

Th, AU SA  WARKOMOMIW RAS! Assuming that 
the preceding steps are reasonably com- 
plete, we are now ready to try out the 
‘“package’’ we have created. This may be 
done with a representative group of our 
own students or with a comparable group 
from another school. In either case, it is 


important that we collect evaluation data 
on what works, what doesn’t, and why. It 
is probable that certain revisions will be 
needed before we try the new system in a 
regular class—the next step in the process. 


8. ANALYZE RESULTS Once a full-seale 
tryout is under way, we need to observe all 
aspects closely and note further adjust- 
ments that may be needed either in the in- 
structional design or in the materials used. 
It is important to test along the way to 
ascertain how well our enabling objectives 
are being met and, at the conclusion of the 
unit, how adequately the terminal objec- 
tives have been achieved. Taken together, 
these several kinds of data provide the in- 
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formation for an overall assessment and 
evaluation by the I.D. team. 


9. IMPLEMENT/RECYCLE On the basis 
of the results of the full-scale tryout we are 
in a position to decide whether the new 
system is ready to be put into regular use 
in our schools. It may be ready; more than 
likely, however, it will require certain re- 
visions and retesting before our I.D. team is 
satisfied. In any case, provisions should be 
made for continued evaluation and modifi- 
cation even after it does go into regular use. 


Now consider the following six ex- 
amples. These provide many techniques 
teachers have actually used in carrying out 
the interrelated use of media, materials, 
and various teaching and learning strate- 
gies to create effective learning experiences 
for their students. The examples consist of 
a primary-level English program; a sixth- 
grade social studies unit on Custer; a junior 
high school unit on ecology and pollution; 


Example 1: Learning English skills 


HOUGH many innovations in Instrue- 
Tee at Development occur under the 
impetus of the individual teacher and are 
therefore rather modest in nature, there are 
illustrations of much more comprehensive 
developments. One of these is the Hawaii 
English Program.® The development and 
use of this program have involved the 
long-range participation of hundreds of the 
state’s educational administrators, teacher 
trainers, curriculum supervisors, teachers, 
and parents, and, as this is written, 49,000 
elementary-grade students. As the program 
progresses into the high schools, the target 


5 The Hawaii English Program: Its Design and 
Evaluation, Curriculum Development and Tech- 
nological Branch of the Hawaii Department of 
Education, Manoa Campus, University of Hawaii, 
Honolulu, 1971. 
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a high school unit on Africa; science and 
business education applications in two com- 
munity colleges; and uses of planetariums 
and multi-image learning experiences in 
secondary schools and colleges. Although 
several of the examples are from Hawaii 
and Michigan, where the authors have ob- 
served them personally, all the examples 
are representative of good teaching that 
can be found in all parts of the country. 

In some of these cases, Instructional 
Development principles and procedures 
were used in the design of the programs; in 
other cases, they were not used. As you 
read the cases, note (1) where I.D. princi- 
ples were applied to advantage; (2) where 
and how I.D. principles could have been 
applied in cases where they were not and 
thus where they could be applied in de- 
veloping a similar unit or program; (3) the 
many creative uses of media in effective 
and natural combination with other learn- 
ing materials and methods. 


is the participation of ‘‘all learners.’’ The 
program itself is administered under the 
direction of the Curriculum Development 
and Technological Branch of the Hawaii 
Department of Education. 

The task was to design an entire pro- 
gram of English instruction. The design 
began with defining goals; as the work pro- 
ceeded, many teaching materials were 
created and put to use in the hands of real 
teachers and real children at work in real 
classrooms. The program is a continuum of 
creative media learning experiences from 
kindergarten through the twelfth gerade. 
The instructional materials as a whole pro- 
vide learners with highly individualized ex- 
periences with the English language—its 
skills, systems, and literature. However, be- 
cause the entire language skills program is 


so comprehensive, the description here is 
limited to the language skills program for 
the primary erades—a program now in- 
stalled in at least one classroom in every ele- 
mentary school in the state of Hawaii. 

The English program was undertaken 
by teams representative of school per- 
sonnel, teacher trainers, and lay people. 
The initial task these committees undertook 
was to meet together to agree on a working 
definition of English as a subject and the 
nature of language skills specifically : read- 
ing, speaking, writing, listening, and ere- 
ative speaking and writing through litera- 
ture. The committees worked jointly under 
the aegis of the Hawaii Department of 
Education and the College of Education of 
the University of Hawaii. Roomate actions 
included meticulous consideration of the 
basic stages of learning systems develop- 
ment: statements of goals, creating, se- 
quencing, and assembling learning ma- 
terials; actual trial use of the materials 
under a variety of teaching strategies 
within the classroom; evaluation and _ re- 
cycling. In addition, detailed plans were 
made for the training of the teachers who 
were to be responsible for actually install- 
ing and evaluating materials and equip- 
ment in connection with the use of the 
newly developed teaching strategies during 
on-going classroom programs. 

During the last four years the program 
has been subjected to a variety of field tests 
and to evaluation and constant recycling. 
The description that follows thus represents 
a current plan which has been brought to 
a remarkable stage of sophistication as 
shown in innovative teaching and pupil 
response. 

The overall goal of the language skills 
program is to help students toward pro- 
gressively greater control over the nature 
of their language performance, including 
reading, speaking, writing, and listening. 

Enabling objectives deseribe how each 
child may progress from his entry level 
toward attainment of his terminal objec- 
tives by means of responding to sequences 
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of independent learning experiences in the 
language arts. The program assumes that 
the child is the decision-maker and that 
onee he has decided on his course, someone 
or something in his immediate environment 
(either the teacher or appropriate media 
learning experiences) will be available to 
respond to his decisions. The program as- 
sumes that children differ in interests, 
styles of learning, pace of learning, apti- 
tude, thresholds of boredom, educational 
needs, and, above all, that they differ in 
need for success through mastery of tasks. 

Specific objectives have been clearly 
worked out which inelude such as the fol- 
lowing: (1) to learn to distinguish between 
the basic sounds of the English language 
and to apply these to reading and speaking 
tasks; (2) to learn to write cursive letters 
clearly and legibly; (3) to develop interest 
in learning to read; (4) to learn to read; 
(5) to develop interest in reading widely 
and comprehensively; (6) to listen atten- 
tively to sounds and words and to respond 
correctly to these. Many other subskills are 
also defined as objectives. 

In general, all of the specific objectives 
for the language skills program are organ- 
ized in two “basic areas: listening and read: 
ing skills and oral and writing skills. The 
actual learning materials used “by students 
who seek to attain these overall objectives 
have been organized to reflect the nature of 
the various specific objectives included 
within them. However, as these are used in 
the classroom, they are closely interrelated 
and thus become part of a total experience 
which carries each child toward accomplish- 
ing desired behaviors. 


Materials and strategies 


MATERIALS OF THE CURRICULUM A 
unique characteristic of the program is the 
variety of communication means used to 
convey information about language skills 
to each learner. These materials are classi- 
fied according to the nature of the material 
and the sense primarily employed by the 


FIGURE 15.5 


As you examine these “modes,” can you identify 
the task for which each was selected? While 

such learning goes on, the teacher assumes the 
role of humanitarian. Do you agree? What are 

the roles of pupil and teacher in relation to each 
of the situations shown? (a) Teacher and pupil 
work with a picture word stack. (b and c) The 
audio card reader is used to identify sounds of 
letters. (d) With this equipment a pupil will learn 
by observing visual cues produced by a 
continuous-loop 8mm film. (e and f) Tape- 
recorded books become a listening, looking, and 
learning experience. (g) By following the cues 

on the diagrams, the child learns typing skills. 

(h) The alphabet is learned by feeling and 
visualizing the flocked surfaces of letters. (i) 
Records of songs ‘‘speak” and ‘‘demonstrate” to 
children, then “ask” for their participation. It is 
not unusual to walk into a classroom in mid- 
morning and see two or three children singing 
away by themselves. (j) Many game situations 
help in developing manipulative and visual 
identification skills. Could any one teacher even 
hope to arrange such varied and essential self- 
tutorial or peer-relationship learning experiences 
working by himself within the limited resources 

of the traditional classroom? 
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i 
i 
( 
; 
$3 


learner in responding to it (audio, visual, 
tactile). The materials are called ‘‘modes.’’ 
The chief modes are (see Figure 15.5) : 


Stack mode A series of punched cards 
stacked on rods attached to a base. The 
learning materials are programed into the 
stack in such a way as to permit two or 
more children or a teacher and child to 
work together ; primarily visual. 


Audio card-reader mode An audio eard- 
reading device which records and/or plays 
back sound; primarily audio, but also 
visual. 


Film mode A continuous-loop 8mm mo- 
tion picture film in a cartridge, in most 
cases without sound; visual if no sound. 


Book mode Visual or, when accompanied 
by an exact parallel audiotape, visual- 
audio. 


Typewriter mode Primarily visual, but 
also tactile. 


Paper and/or pencil mode Primarily 
visual, 


Flocked-card mode Cards with letters or 
numerals in textured or raised material ; 
tactile-visual. 


Tape-recorder mode A tape recorder that 
uses cassettes; audio. See book mode, also 
used in creative audio response. 


Phonograph and dise mode Audio. 


Game mode Varied devices, such as lotto 
or playing cards, to carry out task-oriented, 
competitive or self-evaluative activities. 


Most of the materials of the curriculum 
are conveniently packaged in individual 
containers that can be easily handled and 
stored. There are a great many items in the 
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total skills package, but the problem of 
management is reduced considerably by stu- 
dents who assume responsibility for proper 
storage after use. This they do very ex- 
pertly because housekeeping skills are 
specifically taught. 

A detailed instructional manual for 
the teacher accompanies the program. This 
manual includes discussions of (1) con- 
ceptual framework, (2) the learning en- 
vironment, (3) the various subprograms, 
(4) learner goals for each element, (5) 
entry and exit behaviors, (6) the learning 
procedure, (7) next steps, (8) record 
keeping. 

All of these materials have been sub- 
jected to intensive classroom tryout. As 
might be expected, weaknesses have often 
been discovered ; these weaknesses, however, 
have then become the subject of intensive 
study resulting in appropriate reorganiza- 
tion for subsequent tryouts. 


TEACHING STRATEGIES: METHODS As 
we have said, the Hawaii language skills 
program is distinctive because it provides 
differentiated learning opportunities and 
because it frees and encourages each child 
to assume greater responsibility for his own 
learning. Nevertheless, not surprisingly, 
these distinctive aspects of the program 
produce problems during transition periods. 
When teachers who are accustomed pri- 
marily to large-eroup teaching first face the 
responsibility of providing differentiated 
learning to children who also are accus- 
tomed primarily to large-group teaching, 
many dilemmas and uneertainties are 
likely to come up in the course of bringing 
about the many necessary changes. These 
transitional problems are frankly recog- 
nized in Hawaii and dealt with by means of 
learning demonstration centers which are 
set up during both the school year and 
summer sessions. These classroom ‘‘installa- 
tion training’’ centers become, in effect, 
laboratories where teachers observe, par- 
ticipate, and themselves learn. As a result, 


teachers follow the program with confi- 
dence and enthusiasm. When they do, the 
children do, too. 

We have discussed the differentiated 
learning materials and opportunities that 
are part of the program in Hawaii. In im- 
plementing the other primary attribute of 
the program—encouraging each child to 
assume responsibility for his own learning 
—provisions are made for a surprising 
amount of peer teaching. Children, once 
they have mastered a skill or technique, are 
encouraged to teach others. The feelings of 
responsibility, purpose, and self-fulfillment 
which result from teaching others are 
highly important and gratifying to the 
young tutor. In other words, gains are 
achieved not only by the child who is taught 
by his peer, but, even more important, also 
by the child who teaches. Helping another 
to learn is a chance to review—to review in 
a gamelike situation and yet with an adult- 
type purpose to enhance the activity. Such 
activity also becomes an additional review 
test of the tutor’s own learning. 

Peer instruction is weleomed by chil- 
dren also as a contrast to carrel-based 
instruction. The use of carrels must not be 
overdone, for too much carrel-based teach- 
ing often results in a dampening effect. 
Some children become bored when they must 
spend unduly long periods of time by them- 
selves. They are apt to miss human inter- 
action—and this is remarkably well pro- 
vided by pupil-identified peer-teachine. In 
sum, the teaching-learning peer groups of 
two and three that are used in the gkills 
program provide great benefit for each 
child, whether learner or tutor. 

Classroom organization for the lan- 
guage-skills activities moves usually from 
whole class to small group or individual and 
back again to whole group. The activities 
that initiate each of the three-week units 
usually begin with a large-group discussion, 
with the teacher introducing the key ques- 
tions that bring out what is to be learned. 
How things are to be learned is then made 
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the subject of individual response and 
selection. During these planning periods, 
students listen, ask questions, and then 
select the individualized learning materials 
and activities they would like to pursue. 

As the actual learning proceeds, the 
teacher becomes counselor, helper, problem- 
solver, encourager, and evaluator. During 
individualized activity, additional time ob- 
viously is available to the teacher. Thus he 
can constantly observe and evaluate and 
give individual attention to those who want 
or need it, or both. Through this close inter- 
relationship with each individual learner, 
evaluation is constantly being pursued. 
Performance becomes the key eriterion in 
an environment which rewards productive 
and desirable behavior. 

Usually, groups are re-formed when 
questions arise which the teacher feels are 
of interest to many. Also, this calling to- 
gether may occur when individuals have 
developed performance skills that are 
worthy of being shared with the group. 
Thus large groups observe as small-groups 
and individuals exhibit their accomplish- 
ments in reading, singing, typing and hand- 
writing, telling original stories, or perform- 
ing creative dramatic versions of things 
learned as a result of reading with tape- 
assisted books (see Figure 15.5). 


Tryout and evaluation 

An evaluation of the program during the 
1970-71 phase of classroom tryout was 
based on the performance of students ran- 
domly selected to represent various grade 
levels and groupings, classroom organiza- 
tions, and school and class sizes from all 
districts of the state. Tests were selected 
on the basis of objectivity, reliability, 
and suitability, as well as cost in terms of 
time elements. Variables such as attitudes 


6 Kvaluation Report of the English Skills and 
Literature Program, Hawaii Curriewlum Center, 
Honolulu, November 1971. 


toward the program were also considered 
and reported. 

The overall report is that the program 
works phenomenally well. Of the students 
polled, 86 percent reported that they liked 
their lessons, including 36 percent who 
liked them very much. The remainder were 
neutral or negative. Varieties of interest 
were reported. For example, 34 percent of 
the children reported that they liked read- 
ing best, 12 percent liked writing, 6 percent 
hiked listening. Typing was the most popu- 
lar skill, having been selected by 45 percent 
of the children. The evaluation of the suc- 
eess of self-directed instruction indicated 
that 55 percent of the students reported 
that they chose their classroom activities 
independently, 82 percent of the students 
reported that they liked to tutor, and 79 per- 
cent liked to be tutored. In actuality, 70 
percent participated frequently as tutors 
and 79 percent frequently received tutor- 
ing, 

The nature of the children’s work 
habits as shown in these reports indicates 
the great departure from traditional class- 
room practices. We might well ask our- 
selves this question: How can we be 
satisfied any longer with the traditional 
unilateral communication that is character- 
istic when one teacher leads the discussion 
of 30 or 35 students ? 

The numbers of books read by Hawaii 
English Program students and non-HEP 
students were assessed to determine the 
amount of reading activity. Over a three- 
month period, among 128 HEP students, 
the third-graders read an average of 51 
books each, second-graders 10 books each, 
and kindergartners and first-graders 1 book 
each. The overall average was 10 books 
read per pupil, with a range from 0 to 114. 
When this same information was secured 
from 188 non-HEP students, the following 
results were reported: averages by grade 
were: third grade, 8 books each, second 
grade, 2 books each, first grade, 1 book 
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each, kindergarten, less than one. The over- 
all average was 2 books read per pupil, with 
a range from 0 to 30. The books read by 
both groups were considered generally 
comparable (most of them contained 50- 
100 pages). 

There is a point that should be empha- 
sized here. Traditionalists often ask : ‘‘ Will 
reading suffer when large amounts of time 
are spent on new media instructional ex- 
periences?’’ This question obviously has 
been answered. There is ample evidence 
that significant gains are accomplished in 
reading comprehension and interest in read- 
ing and that they are accomplished because, 
through the use of interrelated media- 
oriented learning materials, greater back- 
grounds of information and concepts are 
available to be apphed to the interpretation 
of the printed page. Thus an interrelated 
program of media learning experiences has 
beneficial effects on reading comprehension 
and, as a result, on attitudes toward read- 
ing and reading interests. 

Evaluation and recycling are standard 
procedures as the Hawaii English skill 
project continues (the 1971-1972 year was 
its sixth year of operation). Nothing is 
accepted as completely satisfactory. Rather, 
the goal of the project is constantly in the 
direction of recycling out the least effective 
materials and incorporating better mate- 
rials, 

To sum up, we quote an evaluative 
judgment of the skills program made by 
the director of the Hawaii Curriculum 
Center : 


Many people are not aware of the size of 
this program. Actually, the Hawati Depart- 
ment of Education has never performed 
such a big task before. It involves fully 40 
percent of the elementary curriculum. Yet 
in relation to the size, the problems have 
been small. So while people elsewhere are 
still talking about systems learning develop- 
ment, instructional development, and all 


the rest, we here in Hawaii have put these 
ideas to the practical test of use in our 
English skills program. It is highly 
successful.” 


One extremely fascinating outcome is 
the use of this skills program by the schools 
of American Samoa. During the summer 
of 1972, teams of Samoan teachers met 
to work in the training centers with Ha- 
wali’s teachers. Their goal is now being 
accomplished—to assimilate into the large- 
group Samoan television teaching program 
for use by elementary school teachers the 
important next stage, that is, classroom 
learning experiences which complete the 
two-pronged teaching approach. Thus by 
combining the advantages to learners of the 
island-wide television lessons broadcast six 
times a week with the advantages of the 
materials of the Hawaii English skills 


Example 2: A unit on Custer 


N exciting educational experience in- 
A voivine a variety of media began one 
winter day in Roy Shehab’s sixth-grade 
social studies class in the Crescentwood 
Elementary School in Kast Detroit. It was 
a unit on George Armstrong Custer—a 
new topic, never before studied in that 
school. Before it was over, a city council, a 
police department, a parks commission, two 
newspapers, a television station, a radio 
station, a historical museum, a publie¢ li- 
brary, and the people of two communities 
were to become much involved in the work 
of this group of sixth-graders. 


7Shinkichi Shimabukuro, memorandum. Requests 
for further information about this extremely 
comprehensive program should be directed to Dr. 
Shimabukuro, Hawaii State Department of Edu- 
cation, Honolulu. It has been the purpose here to 
outline in general the nature and scope of the 
program. Volumes of additional explanatory in- 
formation are available to those who seek it. 


Example 2: A unit on Custer 
647 


program, the best of two innovational 
learning experience systems is provided to 
learners. Also now made available are the 
benefits to learners of small-group and in- 
dividualized continuous learning oppor- 
tunities conducted most effectively under 
the direction of a classroom teacher and in 
a climate of self-tutorial and peer-teaching 
opportunity. Similar in-service training 
plans are being set up for teachers who will 
use this skills program in Guam, the Trust 
Territories, and San Jose, California. 

At this point, we might mention 
Horace Greeley’s axiom, ‘‘Go West, young 
man.’’ If you would like to observe first- 
hand some of the most exciting applications 
of Instructional Development which employ 
all kinds of modern conceptualizations re- 
lating to learning strategies and _ inter- 
related media learning strategies—go West. 


Normally, world history and ancient 
history are taught in the sixth grade in that 
school system, and the students had, in fact, 
been studying about key historical events 
and people—from the Roman Empire and 
Julius Caesar to Churchill, Franklin Roose- 
velt, Stalm, and many others in between. 
As they studied these prominent figures 
and their times, the students began to real- 
ize, under the skillful guidance of their 
teacher, that very often there are strongly 
divergent points of view about important 
people and events. While seeking a way to 
carry this idea forward with his students, 
Shehab noticed an article in a Detroit news- 
paper based on the facts that General 
George Armstrong Custer had lived for 
some 11 years in Monroe, Michigan, not far 
from Detroit, that the public library and 
the county historical museum in Monroe 
possessed unique collections on Custer’s life 
and times, and that a new feature film 


entitled Little Big Man, in which Custer is 
a major character, was soon to be released. 


Materials and strategies 
After discussmg the article with his 
students and finding them much interested 
in discovering more about the famous In- 
dian fighter, Shehab secured permission 
from his principal to develop a new unit 
with his elass on the colorful and contro- 
versial general. He then asked Lewis Saks, 
the system’s director of learning resources, 
to help him and his students in finding 
suitable study materials (see Figure 15.6). 
The school libraries had little, so the search 
was widened to public libraries, university 
libraries in the area, homes in the com- 
munity, and the library and_ historical 
museum in Monroe. A few instructional 
films and many pictures of the Battle of the 
Little Big Horn were available, and, of 
course, there was the feature film to be 
shown in a few weeks. 

Since a primary purpose of the unit 
was to highlight the fact that there are 


FIGURE 15.6 
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conflicting opinions on controversial figures, 
the teacher divided the class in half—one 
group to search for information and views 
favoring Custer and the other group to 
seek evidence which presented Custer in a 
less favorable light (see Figure 15.7). 
Every student became involved, and many 
undertook special projects such as building 
a seale model of the battlefield where Cus- 
ter made his last stand and studies of his 
careers at West Point and in the Civil War, 
his reputation as an Indian fighter, and his 
personal characteristics. 

As they moved more deeply into the 
unit with such activities, the students be- 
came more and more absorbed in what they 
were doing. Many sought additional in- 
formation on their own, and all looked for- 
ward to seeing Little Big Man. Here the 
parents, the school administration, and the 
theater management became involved, since 
permissions to see the film obviously were 
necessary, particularly in this ease, because 
the film was rated unsuitable for children. 
Nonetheless, the necessary permissions were 
secured and the class went as a group to 


Lewis Saks, the learning resources director, took 
an active interest in the Custer unit and provided 
considerable assistance to both teacher and 
students. 


FIGURE 15.7 


Any child is blessed with an imagination which 
can flourish or be turned off, depending on how 
we nurture it. Who knows what thoughts of the 
Battle of the Little Big Horn this boy may be 
having or where they may lead? 


see it (see Plate 15.1, following page 580). 

By that time the pupils had already 
learned a good deal about Custer, a fact 
reflected in their discussions following the 
film (which is strongly anti-Custer). 
Many were able to point out inaccuracies in 
the film’s story line. Many others, particu- 
larly those who were seeking evidence on 
the positive side, pointed out that the 
general as portrayed in the film was quite a 
different character than their information 
had led them to believe. These discussions 
led to further activities in which the pros 
and cons on a number of controversial 
points were debated. They also led to ques- 
tions on why the film took such liberties not 
only with the characterization of Custer 
but with numerous points of historical 
fact. Quite on their own, the sixth-graders 
came to the conclusion that the purpose of 
the film was to entertain and make money 
rather than to present accurate informa- 
tion. 

At this point the members of the class 
decided they needed more information. 
Two knowledgeable people from Monroe— 
the director of the Monroe County Library 
and the county director of learning re- 


sources—were invited to come to East De- 
troit to discuss Custer with the class. Their 
presentations were greeted with such a 
variety and level of questions as to impress 
the visitors and to cause them to invite the 
class, in turn, to come and visit the library 
and the Monroe County Historical Museum, 
where much more information on Custer 
could be found. The class responded en- 
thusiastically and, with their teacher, began 
at once to make plans for the visit. 

The trip proved to be an exciting and 
valuable learning experience for the stu- 
dents. Also, because of the imagination and 
initiative of Lewis Saks, who made the 
arrangements, the trip generated consider- 
able general interest in both communities. 
The school bus bringing the students from 
Kast Detroit was met at the Monroe city 
limits by a police escort. The City Council 
gave permission for pictures to be taken 
from the top of the statue of General Cus- 
ter in the public square (see Figure 15.8). 
The local newspapers ran stories on the 
visiting students, and the local radio and 
television stations conducted interviews 
with them and used excerpts in their eve- 
ning newscasts. A motion picture photog- 
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FIGURE 15.8 
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Such statues of heroes appear in public squares 
the world over. How they came to be there and 
what they represent can be important clues to 
understanding a culture. 


FIGURE 15.9 


Research can be a “drag” or a stimulating and 
absorbing activity. (a) Here in the Monroe 

County Public Library students learn some of the 
lore behind the facts about a famous man. (b) 
What one brings to a museum display can make 
all the difference. These Custer realia would be 
just dead relics to many children, but to these 
young investigators with a background and a 
purpose, they are fascinating and “alive.” 


650 


rapher came in to doeument the proceed- 
ings, and the children themselves also took 
many pictures. Monroe High Sehool history 
classes had representativ es observe the 
proceedings and report back to their 
classes. In short, interest and involvement 
in this project of the schools ran high in 
both communities. 

The reaction of the students to the ex- 
perience was highly positive—in part be- 
cause of the care with which the plans for 
the trip had been made, but also because 
they had by this time learned enough about 
Custer and the whole problem of differing 
points of view to be genuinely and deeply 
interested in the subject. They were able 
to find many new source materials at the 
public library, including letters, documents 
and official reports. At the museum, they 
were able to sit at Custer’s desk, in his 
chair, and even in the saddle he used; they 
also inspected a life insurance policy of 
Custer’s. The children surprised some of the 
local experts with their questions and with 
the extent of their knowledge. Some ex- 
amined official documents—reports of cam- 
paigns, including the Battle of the Little 
Big Horn, records of court martial cases in 
which Custer was involved, and records of 
his time at West Point (see Figure 15.9). 

A notable learning development which 
had begun earlier but which was enhanced 
by the trip was this: The more the stu- 
dents learned and heard and saw, the more 
difficult they found it to decide what to 
believe about the nature, the character, and 
the acts of the legendary general. They 
learned that he was indeed an avid Indian 
fighter, but they also learned that he had a 
reason. They learned that he had indeed 
gone AWOL during his military career, but 
that here, too, perhaps he had a justifiable 
reason. oni ae own they began to draw 
comparisons with the tangled trials of 
Lieutenant Calley and others resulting 
from My hai. They were beginning to learn, 
in short, the valuable laser that alles are 
there simple or final answers to such 
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questions. As one young gir] put it, ‘‘How 
am I ever going to get at the truth?’’ (See 
Figure 15.10.) 


Evaluation 

At the end of the unit, Lewis Saks asked 
the students to write him letters telling what 
they had learned from their study of Gen- 
eral Custer. Two representative letters 
follow: 


Dear Mr. Saks, 

I think our class had a real oppor- 
tunity to do the Custer project and to get 
our pictures in the paper. 

When we started the Custer project, I 
was disappointed because I was for him 
and they put me on the against side. After 
I found out the bad points about him I was 
really glad that I was against him. 

When we finished our reports we saw 
the movie Little Big Man. I think I speak 
for most of the class that Custer did not do 
all the things they say he did. I think half 
the class is still confused. 

I would like to thank you, Mrs. Dawme, 
Mr. Cookingham, and the rest of the staff 
that made us famous. 

Thank you again, 
Theressa Frasard 
6th Grade 
Crescentwood School 
PS. Most of the credit should go to Mr. 
Shehab for letting us do the project and 
the rest of the staff. 
Dear Mr. Saks, 

I learned very much by working ona 
report and by helping make a map. I 
learned to work with others, to look Up 
information quicker, and how to work ina 
debate. I learned that in everything there’s 
a good and a bad, and that people are 
almost always for something or against 
something. 

Sincerely yours, 
Joseph Evangelish 


From the standpoint of the teacher 
and the school it is clear that there were 
valuable outcomes: 


1 The students learned much about 
methods of inquiry and about formulat- 
ing their own gudgments. 

2 They learned about differing points of 
view on practically everything that is 
important. 

3 Every child was involved and, for the 
most part, interest deepened throughout 
the unit. 

4 The use of media throughout the unit 
was natural, meaningful, and highly 
effective. 

5 The parents, other schools and teachers, 
and two communities were much in- 
volved. The newspaper, television, and 
radio publicity was healthy in two 
respects: 

a The general benefits deriving from 
favorable publicity for the schools; 

b The particular benefits deriving 
from publicizing the teaching-learn- 
ing process. 


This unit on Custer in the Crescent- 
wood School was not planned in Instruc- 
tional Development terms. Rather, it 
evolved from the combination of an excel- 
lent teacher, a learning resources director 
with creative imagination and extraordi- 
nary resourcefulness, and a series of favor- 
able circumstances, such as the timing of 
release of the feature film. As the teacher 
put it, ‘‘One thing led to another!’’ Per- 
haps the most important point is that these 
things did lead to something—that this was 
not left to chance. Something good was 
made to happen, and in the end_ it 
benefited not only the students, but also the 
schools and communities involved. 

Another time, Instructional Develop- 
ment principles are more likely to be used. 
In retrospect, the teacher and other edu- 
eators involved feel that future units of 
this kind can be made even more effective 


FIGURE 15.10 
——— eee 


Where lies the “truth’’? The students who sum- 
marized these points about Custer are less than 
sure—and by that very fact they have learned 
an important lesson. 


by greater specification of objectives and 
methods and by building in an evaluation 
system from the start to make possible a 
better judgment on the values of the time 
spent (an hour and a half per day on the 
average for about six weeks) and a better 
assessment of the learning results achieved. 
And they feel that this can be done without 
sacrificing the spontaneity, interest, and de- 
grees of freedom and involvement achieved 
in the Custer unit. In short, a good instrue- 
tional system need not be sterile simply 
because it is carefully and precisely 
planned; actually, a good instructional 
system cannot be sterile, because if it is to 
achieve the superior effectiveness of which 
it is capable, flexibility and human factors 
must be built into it. 
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Example 3: Ecology and man’s deteriorating environment 


N today’s society, the problem of the de- 

terioration of our environment has at long 
last been recognized as the price of man’s 
efforts to win for himself the benefits of an 
increasingly complicated technology. How 
to utilize the advantages of technology with- 
out sacrificing the balances of natural 
ecologies has finally become a_ primary 
social concern among people around the 
globe. 

As a result, teachers are being called 
on to help learners understand the com- 
plexity of the dilemma. Up to the present 
time, some beginning, fragmented attempts 
have been made to restore our deteriorating 
environment by halting the ravages of our 


technology. To bring about further change, 
school people, students, and lay people all 
need to work hard. They must first become 
aware of pollution and ecological destrue- 
tion. They must then decide on actions that 
will demand the expenditure of great 
amounts of energy and dollars, actions that 
will nevertheless be necessary if solutions 
are to be found which will stop the onward 
sweep of land, air, and water deterioration 
(see Plate 15.2, following page 580). 

As they began to consider these prob- 
lems, a teacher in a midwestern community 
school and the members of the junior high 
social studies class were searching for shes 
meaning of Ralph Waldo Himer son’s 
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prophecy, ‘‘The end of civilization will be 
that it will eventually die of civilization.’’ A 
listing of all of the sociological and scientific 
benefits of civilization was in progress. The 
list included many elements of our ‘‘ad- 
vanced’’ society—communieation, transpor- 
tation, creature comforts, and so forth. One 
student referred to Henry David Thoreau’s 
belief that in order to enjoy life, one must 
attempt to keep it as simple as possible. 

“But that would get boring,’’ the 
student continued ‘‘Who wants things 
simple? I like it the way it is—television, 
jet planes, hard rock on radio, my ear, drag 
races—Why, my mother would never give 
up her washer, dryer, refrigerator, air 
conditioning—and Dad has to get a new 
car every third year, and we all drive out 
to the national parks every summer—’’ 

The teacher had been searching for 
ways to introduce the idea that all this high- 
pressure ‘‘consuming’’ could soon lead us 
to destroying our environment and there- 
fore ourselves as we relentlessly satisfy our 
desires. He had previewed many films on 
the subject, and just to get things started 
in that direction, he screened selected ex- 
cerpts from two films which illustrated 
what happens when man upsets, through 
his great appetite, any of the three great 
ecological balances. The first excerpt was 
from What Is Ecology? and the second was 
from Ecology of Man.8 

The first excerpt explained the natural 
balances that exist where forest and water 
plants and animals survive together in 
their natural environment and how, when 
these balances are upset, chaotic destruc- 
tion takes place. The other excerpt had to 
do with defining and demonstrating the 
interrelationships of the elements of ecology 
—temperature, water, minerals, land, food 
supply, and so forth. Both excerpts showed 
dramatic examples of what happens when 


8 See the list on page 656 for details on these 
films. 
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man’s activity interferes with and upsets 
or destroys the ecological balances. 

The teacher continued, ‘‘ All of us live 
in community or neighborhood environ- 
ments that are characterized by balances 
and encroaching imbalances. Unfortu- 
nately, however, most of us accept things 
as they are, not realizing that we live in 
the midst of changes which developed 
slowly and were very often unnoticed. The 
beaches close early because the water is 
polluted, and all we say is, ‘Oh well, it just 
happened this summer.’ For days we notice 
that the air is heavy and the sun not bright, 
but we say, ‘The sun’s been a little hazy 
recently, but the air will clear.’ ”’ 

Like many, the school in question was 
in a very typical mid-American district 
where a relatively high standard of living 
was available to most of the students. 
The teacher ‘‘taught’’ a social studies cur= 
riculum in which 75 percent of the time 
was to be spent on required units of work. 
Beyond that, the teacher was encouraged to 
investigate related areas of social sig- 
nificance and importance which his discre- 
tion and interest prompted him to develop 
out of the observations he made about the 
nature and needs of his students. Thus the 
teacher had decided to pursue with the 
group the local area problems relating to 
ecological balances and imbalances and 
what might be done about the latter. 

As he had hoped, the showing of the 
excerpts and his comments opened up a 
lively discussion and led to the formation 
of a ‘‘steering committee’’ of interested 
students who would, with the teacher, 
recommend to the whole group what might 
be pursued, investigated, and accomplished. 
Later, an objectives committee was assigned 
the responsibility of acting for the class in 
developing feasible plans. 

One of the members of the steering 
committee reported during a later meeting, 
‘Hirst of all, we have to know something— 
the entire world of land, water, and air 
must be in balance.’’ 


A second student picked up the idea: 
‘“But there are many sub-balances, small 
ecologies, that oecur.”’ 

A third student added, ‘‘The greatest 
balance is the earth’s weather system. It is 
in balance even though there may be violent 
storms raging over one area and ealms in 
other places.’’ He pointed to the aquarium 
and continued, ‘‘And, of course, that’s a 
little ‘ecology’—snails, plants, fish, and 
things.”’ 

The teacher had been noting the flow 
of discussion and occasionally contributed 
an idea or a modification. He summarized 
at one point by writing on the chalkboard: 
‘‘Given information about the nature of 
ecological balances in the world’s environ- 
ments, locate and understand some of the 
balances that exist within landforms 
(deserts, forests, prairies) and in micro- 
communities in water (oceans, ponds, 
rivers, lakes, streams). Be able to relate all 
of this to how these balances affect our lives 
in the villages or cities.’’ 

He addressed the class, ‘‘Is this too big 
a job or is this really what it is all about?”’ 

““No, and yes,’’ came back the re- 
sponses. 

But how would students in groups 
demonstrate that they knew what ecological 
balances were all about? Suggestions for 
terminal projects were volunteered. 

“Tf we really understand these 
balances, we ought to be able to at least 
diagram them,’’ a student began. 

Another added, ‘‘One good way to do 
this is to diagram them on _projectuals. 
Then we could show them to all of us at 
once and describe, question, and discuss, or 
whatever—’’ 

‘Why not ask some of our community 
experts—the forest rangers, the agricul- 
tural agents, the weatherman, the conserva- 
tionists—to be here when we make our 
reports and add their own ideas ?”’ 

Later, after class, the teacher assem- 
bled from his notes the substance of the 
goals and desired terminal behaviors: 
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1. Has man behaved intelligently in 
developing the present urban technological 
society? Given information about natural 
ecologies—lakes, streams, prairies, forests— 
choose one and describe at least five ways in 
which man has changed, supported, or 
threatened to destroy its balance through 
his actions. 

2. What can one person, a member of 
our class, do to understand and, on this 
basis, help restore desired ecological bal- 
ances to some aspect of his immediate en- 
vironment—streams, forest areas, business 
neighborhoods, the school community, the 
air which surrounds the school or com- 
munity, ete. ? 

Next, such broad objectives needed to 
be broken down into much smaller areas. 
For example, given the information that 
our air environment (the lower tropo- 
sphere) is composed of a blanket of nitro- 
gen, oxygen, neon, and carbon dioxide vary- 
ing up to 3 miles thick around the earth’s 
surface, what natural forces are at work 
which maintain pure air? What techno- 
logical developments has man engaged in 
that threaten the natural balances that 
ensure pure air? What steps can the indi- 
vidual or members of the community take 
to correct practices that threaten pure air? 
Similar objectives were then worked out for 
water and land balances—man’s responsi- 
bilities for understanding threats to natural 
balances and carrying out corrective actions 
where necessary. 

The teacher considered the kinds of 
learning experiences needed if the members 
of his class were to conceptualize all the at- 
tendant understandings. The school had an 
Instructional Resources Center which in- 
cluded selected filmstrips, prerecorded 
tapes, graphics, diagrams, specimens, wall 
charts, flat picture collections, and, most 
important, comprehensive directories of 
local sources of 16mm films, 8mm film loops, 
videotaped television materials, and so 
forth. 


Not all of this, but a surprising amount 


of it could become available to the students. 
In addition, there were the resources of the 
community and here, the teacher decided, 
would be the place to start. Naturally, if 
one is to come to grips with one’s environ- 
ment, the first steps are to investigate it, to 
respond to it, to understand it, and to plan 
for its possible improvement. 


Materials and strategies 
MATERIALS FOR INSTRUCTION The 
teacher identified two kinds of learning re- 
sources to be drawn on: those that could be 
located and responded to by the class mem- 
bers themselves and those he and the 
school’s media specialist would arrange to 
secure. These last, the teacher announced, 
would be collected as the ‘““Keology Box.”’ 
Anything in the ‘‘ Ecology Box’’ could 
be investigated by any class member as he 
carried on his quest for information, either 
as one of a group or individually.® The 
‘Ecology Box’’ was placed in the school’s 
social studies learning resource center, 
where the media librarian supervised its 
day-to-day use. The ‘‘box’’ included such 
questing materials as follows: 


16mm sound motion picture films 

Audubon Wildlife Series: Living Wilder- 
ness, color, 26 min. AV Explorations. 

Audubon Wildlife Series: These Things 
Are Ours, color, 26 min. AV Explora- 
tions. 

Ecology of Man, color, 18 min., DuArt. 
Element 3, Parts 1 and 2, color, 48 min. 
1966, International Film Bureau. 

The Garbage Explosion, color and b/w, 16 
min. Eneyelopaedia Britannica Edu- 
cational Corporation (EBEC), 

The House of Man: Our Crowded Environ- 


9 Adapted from ‘‘The Thirties Box’? (informa- 
tion sources on the 1930-1940 decade), Ontario 
Institute for Studies in Edueation, 252 Bloom 
Street W., Toronto, Ontario, Canada. 
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ment, color and b/w, 11 min. EBEC. 

Man Makes A Desert, color, 10 min. Film 
Association. 

Nature’s Last Stand: The Desert, color, 28 
min. Films, Ine. 

Nature’s Last Stand: The Everglades, 
color, 28 min. Films, Ine. 

Nature’s Last Stand: Point Pelee, color, 
28 min. Films, Ine. 

Nature’s Last Stand: The Rocky Moun- 
tains, color, 28 min. Films, Ine. 

Our Endangered Environment, color, 17 
min. Environmental Films. 

Our Land Needs Your Help, color, 13 min. 
Arthur Barr Productions. 

Problems of Conservation: Our Natural 
Resources, color and b/w, 11 min. 
EBEC. 

Problems of Conservation: Water, color 
and b/w, 16 min. EBEC. 

Population Ecology, color and b/w, 19 mim 
EBEC. 

The River, b/w, 38 min. U.S. Department 
of Agriculture (USDA). 

Say Goodbye, color, 52 min. Films, Ine. 

The Third Pollution, color, 22 min. Stewart 
Finlay. 

What Is Ecology? color and b/w, 11 min. 
EBEC. 

Your Environment Is the Earth, color, 12 
min. Journal Films, 


Filmstrip 


Introduction to Ecology, color, MeGraw- 
do frilly 


Filmstrips with accompanying record or 

prerecorded tape 

Environment: Changing Man’s Values, 2 
filmstrips, 2 tape cassettes, discussion 
guide, Guidance Associates. 

Our Environment 1: Fresh Water Com- 
munities—Streams, Rivers, Ponds, 
Lakes, 4 filmstrips, 4 records, teacher’s 
guide, and transparencies, 2 diagrams, 
EMC Corporation. 


Our Environment 2: Sound and Noise, 2 
filmstrips, 1 cassette, 1 diagram, 
teacher’s guide, EMC Corporation. 

Our Environment 3: Aesthetics, 2 film- 
strips, 1 cassette, teacher’s guide, 2 
diagrams, EMC Corporation. 

Our Environment 4: Atmosphere, 4 film- 
strips, 2 cassettes, teacher’s guide, 
student workbook, student activity 
sheets, 4 diagrams, transparencies, 
EMC Corporation. 


Transient materials A sampling of ma- 
terials gathered by the social studies learn- 
ing resource center supervisor is as follows: 
“‘Noise: The Third Pollution,’’ ‘‘ Clean 
Water, It’s Up to You,’’ ‘‘Needed: Clean 
Air,’’? “‘Community Action for the En- 
vironment,’’ ‘‘Youth Takes A Lead in 
Kcology,’’ ‘‘It’s Up to You to Save Your 
Environment,’’ ete. 


Community resources Local committees: 
Life of the Land, Citizens Against Noise, 
the Sierra Club. Local offices of govern- 
ment and civic agencies: the Bureaus of 
Fisheries and Wildlife, Forestry, and Re- 
forestation; Wildlife and Game Control; 
Water Control and Reclamation; Sanita- 
tion and Refuse Collection; Clean Air €on- 
trol; ete.1° 


TEACHING STRATEGIES: METHODS 
Even when, as in this situation, one teacher 
works with a group of 35 students, unique 
opportunities are available. Recall how, at 
the beginning of the unit, two film ex- 
cerpts were used to trigger interest in and 
discussion about further investigation of 
ecological balances, imbalances, and current 


10 Titles indicate areas of local community concern 
and official action. In most communities, these 
areas are represented through legally authorized 
or publicly organized offices, committees, or per- 
sonnel. Because the names or specific designations 
are regional, teachers and students should refer to 
local city directories or telephone directories for 
specifies. 
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conditions of our environment. Now the 
teacher made another suggestion : 

‘“Here are three battery-operated tape 
recorders—field recorders, we’ll call them— 
41% pounds, complete with cassette. Is that 
going to stop any of you from taking them 
outside and putting them to use? Any ideas, 
anyone ?”’ 

A pause followed and then, ‘‘Sure, 
we’ll go record sounds—”’ 

Another pause, then another voice: 
‘“What sounds’’ 

A third voice chimed in: ‘‘The sounds 
we live with in the morning, during the 
day, and at night.’’ 

Still another student suggested : *‘ How 
about good sounds and, well, sounds we 
can do without.”’ 

A lively discussion followed as the 
invitation to explore our environment of 
sounds was picked up. The idea was ac- 
cepted with enthusiasm and was put into 
effect as the students appointed three two- 
man committees to go to work. 

The next day, the teacher spread out 
an array of inexpensive black-and-white 
cameras gathered together from all over the 
school—from the art, science, and physical 
education departments, and others. 

‘“‘Let’s call this ‘Operation Power 
Picture,’ ’’14 he began. “‘Rather than go 
into a long discussion, I’ll just say this: 
Get out into our neighborhood—yes, into 
the city and countryside—take pictures of 
things as they are, things you like, things 
you don’t like, things you would change 
if you could.”’ 

Again a jumble of voices poured forth 
ideas : 

‘“Those power lines and poles that cut 
across the corner of the school grounds!’’ 

‘That real nice spot down by the pond 
where we often eat lunch.’’ 


11 Adapted from ‘‘Environmental Studies,’’ the 
American Geological Institute, Boulder, Colorado, 
1971. 


‘“How about those traffic jams we fight 
on the way to school ?”’ 

‘‘T should have had one of those 
cameras with me this morning! You should 
see the Monday morning trash in Clements 
Barks 

Cameras and film were issued to small 
groups. However, over in one corner an- 
other small group remained apart. It turned 
out that they were examining the possibility 
that they would want to quest their way 
first through the exciting ‘‘promises’’ 
within the ‘‘Ecology Box.’’ We have al- 
ready discussed the types of classroom 
organization that provide freedom for 
small groups to do different things while 
individual questing goes on, also. This is 
a good example. 

The group periodically returned to 
more formal sessions. During such meetings 
of the whole class, they examined again 
their objectives and the appropriateness of 
the terminal reports and projects being 
planned. The questions about who wished 
to do what led directly into a projected 
classroom organization for the next three 
weeks. Two groups volunteered to go 
through the materials, carry on their own 
previewing, and come up with things they 
would like the entire group to see. They 
also would assume responsibility for in- 
cluding background information, study 
questions, and statements of purpose to be 
kept in mind while the actual materials 
were being presented to the large group. 

In addition, opportunities to partici- 
pate individually were given to those who 
had not yet found their way naturally into 
one of the several small groups that had 
been organized to pay particular attention 
to such matters as the county’s water 
supply, recreation facilities, forests and 
fields, streams and lakes, population trends, 
traffic problems, refuse disposal, status and 
care of parks, wildlife preserves, fish and 
game resources, and so forth. 

The initial weeks were spent largely in 
questing for cognitive information by 
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means of the audiotapes, the photographs 
showing evidence of both ecological balances 
and deterioration in the community, first- 
hand visits with concerned community lay 
persons and officials, and by gathering 
statistics. Then the time soon came to 
present their new-found information 
through terminal reports, demonstrations, 
or exhibits of evidence—charts, pictures, 
tapes, selected film clips, and so forth. 
Thus the culminating stage of the activity 
was attained as such creative and purpose- 
ful pupil responses as the following were 
presented to the class group by various 
members. 


Evaluation and recycling 

The pupil committees on sound recording 
and visual documentation opened the re- 
porting by presenting the evidence they: 
had collected and carefully edited to in- 
clude only what they thought was most 
effective. First the ‘‘sounds’’ committee 
asked their classmates to listen to the 
sounds of confusion and annoyance which 
had been recorded near the school grounds 
before, during, and after school. Their 
question then was, ‘‘Is this the way we 
want things to be, or can something be 
done about controlling all this?’’ 

A member of the Student Council 
responded, ‘‘ We make a lot of the noise on 
the school grounds and in the corridors! 
I’ll take the responsibility to report this 
at the next meeting of the Student Council. 
Will you help by bringing in the ‘sounds’ ?”’ 
The answer was, of course, an enthusiastic 
affirmative. 

Two students volunteered to contact 
the Department of Traffie Control to pre- 
sent their recorded evidence and ask that 
some rerouting of the heavy traffic be done 
during the school days. The reports con- 
tinued. 

‘“These pictures we took speak for 
themselves, ’’ began the next student, indi- 
cating an attractively mounted display of 


o X 7 black-and-white enlargements. Litter 
scarred the school grounds, the park area 
across the street, downtown street inter- 
sections, and nearby identifiable lake and 
stream shores; all this was pointed out and 
became the subject of animated discussion. 

“It’s not exactly the way the Indians 
left it,’’ a student admonished and sug- 
gestions flowed about what individuals 
could do to stimulate interest in cleaning 
up the environment and, even more im- 
portant, how they could ask for help from 
the community to correct the situations. 

The report on sanitation and refuse 
disposal included an account of visits to the 
Department of Sanitation and the trash 
disposal area and interviews with the de- 
partment’s personnel. A 3-minute film clip 
was presented which portrayed dramati- 
cally the dilemma posed by too much ‘‘con- 
suming’’ and too little collecting and 
disposing of mountains of trash.1? The 
discussion that followed centered on the 
alternatives of recycling or reclamation of 
trash or waste material, what could be done 
about the condition of the school grounds, 
and to whom in the community members of 
the group could report and seek solutions 
from. 

As other reports were given, students 
presented exhibits of information, statistics, 
their own photographs, and panels of pic- 
tures they had secured either from the 
learning resources center or from maga- 
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zines. Statistics on population growth, in- 
formation on trends in consumption of 
goods, data on the wasting nature of our 
mineral and forestry resources, evidence of 
extermination of whole species of birds and 
game animals—all of this was in graphic 
forms, often through the use of carefully 
drawn charts shown as projectuals. 

More and more, the true meaning of 
Emerson’s dictum about the dilemma of 
civilization versus technology became mean- 
ingful to students and teachers. The stu- 
dents understood that individual action 
must be the begining. Also, they planned 
how to bring their information to the at- 
tention of appropriate community agencies. 

The teacher and those of the staff who 
had cooperated with him began an evalua- 
tion by reviewing the apparent usefulness 
to pupils of the questing materials. They 
decided what would be discarded as being 
irrelevant and what needed to be added so 
as to give more and more opportunities to 
each learner to continue his broadening 
search to discover his own role in a tech- 
nology threatening to destroy itself. An 
overall problem that did not relate to the 
materials was identified: information about 
pollution and the deterioration of the en- 
vironment is easier to assemble than to act 
on. The continuing challenge is to present 
this information to appropriate community 
agencies, to discover their plans for action, 
and to become constructively involved. 


Example 4: African struggles for independence 


ONTINUING pupil-teacher planning 1S 
the method used to implement the 
principles of Instructional Development in 
this example. In evolving new courses and 
units at the high school level, the ongoing 
responsibility for instructional organiza- 


12¢¢The Garbage Explosion’’; see the list on page 
656. 


tion and the use of interrelated media rests 
with a committee composed of three to five 
social studies teachers, representatives 
selected from various participating groups 
of students, and parent representatives 
(when the latter are available). This com- 
mittee work, which continues year after 
year, has resulted in the formulation of 
many exciting new courses and units, in- 


cluding a unit called ‘‘ Africa Today.’ 

Many of the innovative units and 
courses have grown out of comparisons 
drawn between episodes in American history 
and their counterparts elsewhere in the 
evolving and developing nations of the 
world. One of the most rewarding of these 
comparisons was ‘‘discovered’’ by a junior 
student, who reported: ‘‘The more I’ve 
investigated, the more I believe that the 
people of the emerging African nations 
have faced many of the same kinds of 
problems and opportunities as the colonists 
at the time of the American Revolution 
around 1776.’ This central theme was ac- 
cepted by the committee as the starting 
point for a new unit, ‘‘ Africa Today,’’ that 
would be part of the ‘‘America and the 
World’? course that already existed. 

Later, 28 broad objectives for the unit 
were formulated by the committee. Follow- 
ing are five of them: 

1. Given the knowledge that, begin- 
ning with Ghana in 1957, 34 new African 
countries took their places among the 
family of nations between then and 1968, 
draw parallels between three events which 
led to the struggle for independence by the 
American colonists and three key events in 
the recent history of one of the following 
countries: Nigeria, Uganda, Ghana, Tan- 
zania. Report your conclusions in a manner 
similar to that of current mass media—use 
the methods of television, newspapers, 
magazines, advertising, and so forth. For 
example, you might play the role of a tele- 
vision news commentator and discuss the 


13 This example describes a composite instructional 
plan worked out by three members of the 1971 
Hawaii Media Leadership Training group. The 
plan is an ‘‘optimal unit’’ using interrelated 
media which is, in a sense, a reeycled and expanded 
plan of instruction adapted from instructional 
work then going on at the Kailua High School 
in Honolulu. Thus when events at a specific high 
school are referred to in this account, the school 
is the Kailua High School. 
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three pairs of points, bringing out both 
similarities and differences. 

2. Given information about similarities 
and differences in area, climate, and land- 
forms of the United States and the con- 
tinent of Africa, report your new-found 
information to classmates by using con- 
temporary communications techniques ; that 
is, construct, with the help of some of your 
classmates, a sand table, a papier-maché 
map, or a two-dimensional map of the two 
areas or prepare your information entirely 
in projectual form. As you report your 
ideas about differences and_ similarities, 
refer to your exhibit or project the trans- 
parencies on an overhead projector. 

3. Having achieved understandings 
about the nature, use, and development of 
means of transportation and communica- 
tion in both the United States and the 
emerging areas of Africa from 1776 to the 
present, report your conclusions by as- 
sembling a pictorial comparative display in 
which you incorporate your own original 
drawings or pictures secured from library 
or magazine sources. As an alternative, 
create projectuals to visualize your descrip- 
tions and explanations. 

4. During your study of American 
history you have acquired understandings 
of music, dance, art, and eraft forms de- 
veloped and practiced by the American In- 
dians. Acquire the same type of information 
about similar cultural forms as developed 
and practiced by such African tribes as the 
Swahili, Digo, Shirazi, or Masai. Obtain 
from the school, a local museum, or other 
community sources drums, xylophones, and 
rattles and present a demonstration and 
explanation of one basic African music 
form, comparing and contrasting it with 
one basic American Indian musie form. 

9. Again using your knowledge of 
American Indian culture, present similar 
demonstrations and comparisons of African 
dance art, or craft forms. You may find it 
advisable to seek help and advice from 
teachers in the musie and physical educa- 


tion departments and perhaps also from an 
expert in the community. 

Additional objectives originated by the 
committee coneern understandings about 
the following: African trade, religion, and 
education; the political problems caused 
by the fact that arbitrary geographical 
boundaries violate old tribal boundaries; 
the plight of some 10 remaining depen- 
dencies caused by unresolved problems 
with, particularly, Portugal and Spain. 


Materials and strategies 

SELECTION OF LEARNING MATERIALS 
Now the members of the committee set 
about methodically choosing and examining 
some of the materials listed in James EH. 
Parker’s remarkable bibliography of media 
learning materials relating to the black 
man.‘* Using this source, together with 
catalogs of films, filmstrips, maps, and pre- 
recorded tapes produced by commercial 
publishers of learning materials, the com- 
mittee obtained, previewed, and evaluated 
needed resource materials. (See the selec- 
tion criteria, pages 382-385, 422-423, 536- 
537.) Such materials as the following were 
found valuable: 


16mm sound motion picture films 

The Old Africa and the New: Ethiopia and 
Botswana (Africa Series), b/w or 
color, 17 min. McGraw-Hill Text-Films. 

Continent of Africa (The Four Regions), 
color, 15 min. McGraw-Hill Text- 
Films, 1963. 

The Economy of Africa (Africa Series), 
b/w or color, 13 min. McGraw-Hill 
Text-Films. 

East Africa: Tropical Highlands (Africa 
Series), b/w or color, 15 min. McGraw- 
Hill Text-Films. 


14 James E. Parker, Media Relating to the Black 
Man, North Carolina College, Durham, N.C., May 
1969. 
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Discovering the Music of Africa, color, 20 
min. Film Association, 1967. 

Republic of the Ivory Coast (Africa 
Series), b/w or color, 20 min. Univer- 
sal Education and Visual Arts, 1962. 

Republic of Niger (Africa Series), b/w or 
color, 20 min. Universal Education and 
Visual Arts. 

Republic of Chad (The Peoples of Africa 
Series), b/w or color, 20 min. Univer- 
sal Education and Visual Arts. 

African Continent: An Introducton, color, 
14 min. Coronet Films, 1962. 

Africa: Living in Two Worlds, color, 14 
min. Encyclopaedia Britannica Educa- 
tional Corporation (EBEC). 

The African Scene: Two Boys of Ethiopia, 
eolor, 20 min. EBEC. 

The African Scene: Boy of Botswana, color, 
17 min. EBEC. 

The African Scene: Youth Builds a Nation 
im Tanzania, color, 18 min. EBEC. 

The African Scene: A Family of Liberia, 
eolor, 17 min. EBEC. 

Building a House (Julien Bryan). Interna- 
tional Film Foundation. 

Hunting Wild Doves (Julien Bryan). In- 
ternational Film Foundation. 


Filmstrips on Africa were selected 
from catalogs issued by McGraw-Hill, En- 
eyclopaedia Britannica, and Walt Disney 
Enterprises. An outstanding multimedia 
kit was selected which includes filmstrips, 
prerecorded tapes, and 33 rpm records.!® 

All the materials were assembled and 
made ready for use in the school’s social 
studies learning resources center (see Plate 
15.3, following page 580). The key to the 
success of such an arrangement lies in easy 
and dependable access by students and 
teachers to the materials. Comparable ar- 
rangements, which are to be found in 
many school districts, are fundamental to 
the success of new, flexible scheduling 
plans. The student, in such a situation, 


15 Zanjafrica: An Ecological View of Coastal 
Africa, EMC Corporation, St. Paul, Minn. 


markedly increases his use of ‘‘software’’ 
as he pursues his questing, individually 
or as a member of a group. (When such a 
program does fail, in fact, the failure usu- 
ally is attributable to lack of accessible 
learning resources. ) 


TEACHING STRATEGIES: METHODS 
Which of the many available media learn- 
ing materials should be used? In what or- 
der should those selected for use be pre- 
sented? That is, which materials lend 
themselves to beginning or introductory 
aspects of the learning sequence and which 
materials are detailed in nature and lend 
themselves to individualized quests for in- 
formation? These are questions that al- 
ways underlie decisions about arranging 
materials for instruction. And, after all 
has been said and done, it is the teacher 
who must make these decisions final and 
then initiate their implementation. 

The strategies employed in presenting 
“Africa Today’’ are feasible whenever 
modular scheduling is used.1° During an 


16 The term ‘‘modular scheduling’’ here refers to 
the following system of programing: The sehool 
day is divided into 20-minute time modules (or 
“‘mods’’), 20 per day. Each student is scheduled 
for participation as a member of a large group, 
medium-size group, or small group for 50 percent 
of his day; he devotes the other 50 percent to 
planning his own work at an instructional ma- 
terials center, where he does independent or small- 
group questing through materials (sound motion 
picture films, 8mm film loops, filmstrips, pre- 
recorded tapes, maps, charts, books, transient 
sources, ete.), at the same time arranging for par- 
ticipation in other school activities as well as seek- 
free time to devote to individual conferences and 
assistance. The teachers also plan their time ac- 
cording to modules; this planning varies with sub- 
ject area, but each group of teachers decides how 
their school day will be divided between actual] 
instruction of large groups, medium-size groups, 
or small groups; individual counseling and evalu- 
ation; and also participation in school activity 
leadership. Some time modules are as long as five 
20-minute periods; thus, when necessary, a large 
group can meet for more than an hour and a half. 
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initial large-group meeting, the planning 
committee presented a report on its work. 
The statements of objectives were passed 
out and explained, and student members 
of the committee described briefly how the 
objectives were determined and how ma- 
terials were selected. The second part of the 
meeting was used to introduce and alert 
the assembled students to the nature of the 
people, landforms, and climate of Africa. 


FIGURE 15.11 


Those who studied the multimedia learning re- 
sources as they tried to understand Africa today 
encountered a kaleidoscope of new information 
and ideas. (a) Africa is no longer the “dark 
continent” abounding in exotic beasts. 

(b) Rather, more and more people are crowding 
into the cities, seeking opportunities to improve 
themselves but also experiencing frustrations as 
they lose the freedom they had living in small 
tribes spread over the vast areas of the hinter- 
land. (c) Yet, basically, people are the same 
everywhere, whether in tribes or in the old 
sections of the cities, as here. In the cities, in- 
creasing numbers find their way into newly 
organized schools, while (d) their parents are at 
work bringing twentieth-century communication, 
transportation, and industry to the immense open 
areas of the continent. In sum, the students 
learned that Africa is after all a reality, a living, 
moving part of the world—a part of us all. 


The films African Continent: An Introduc- 
tion and Africa: Living in Two Worlds'* 
were presented. Each film was introduced 
by a student panel and followed by dis- 
cussion by another group acting as a re- 
sponse panel—a group selected from the 
whole group. This kind of extended large- 
group activity is typical of the flexible 


17 See list on page 661. 
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scheduling strategies used at this high 
school. 

Finally, there was a summary state- 
ment by a local parent who frequently 
made lengthy business trips to Africa and 
who thus was able to present several eye- 
witness reports and respond to questions 
from the group. The closing moments of 
the session were devoted to permitting stu- 
dents to choose membership in small 


groups in order to become identified with a 
variety of questing projects, including: 
“The Landforms of Africa,’’ ‘‘The People 
of Africa,’’ ‘‘ African Languages,”’ ‘‘ Afri- 
ean Culture,’’ ‘‘African Religion,’’ Afri- 
ean Business,’’ ‘African Agriculture,’’ 
‘““African Mining,’’ ‘‘ African Animal Hus- 
bandry,’’ ‘‘African Edueation,’’ ‘‘Afri- 
ean Arts and Music,’’ ‘‘The New Nations 
of Africa,’ and ‘‘Sports and Recreation 
in Africa.’’ 

The selected films, filmstrips, filmstrip 
sets, maps, and charts, along with govern- 
ment brochures published by the Depart- 
ment of State and by the emerging Afri- 
can nations themselves, were arranged in 
the social studies learning resources center 
on open-access shelves. Within the large 
comfortably furnished room, which con- 
tains carrels and viewing corners, prere- 
corded tapes, records, and transcriptions 
also were made available. The films in- 
cluded special ones providing in-depth 
treatments of music, the dance, art forms, 
religious and political problems of the 
emerging nations, and so on. All of these 
materials could be studied by individuals 
or members of small groups (see Figure 
a), 

During the following month, weekly 
large-group meetings were scheduled 
(within the school’s flexible modular SYS- 
tem) to encourage progress reports and 
the exchange of information resulting from 
the interaction among the members of each 
of the small groups at work. For example, 
at the third large-group meeting a series 
of reports on the complex problems of the 
emerging African cultures was presented. 
Members of several groups had discovered 
a multitude of intricate, interacting influ- 
ences, among them these: a land area that 
is one-fifth of the world’s surface and 
nearly four times that of the United States ; 
a climate that encompasses the extremes 
—temperature and rainfall conditions that 
vary from scorching heat to subzero and 
deluge to desert; language problems ere- 
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ated by 1,000 dialects, of which only 10 
are spoken by more than one million people 
of the nearly 300,000,000; religious prob- 
lems enmeshed in the interplay between 
Christianity, Islam, and distinctive local 
tribal religious beliefs and mystical obser- 
vations; and, finally, the conflicts created 
when large numbers of untrained, unedu- 
cated, though intelligent, people are given 
their independence and cast on their own 
after years of domination by Europeans, 
Arabs, and Hindus. The reports were mul- 
timedia in nature, and many of them were 
reinforced with descriptions and explana- 
tions worked out specially by the students. 
Such explanations were used to introduce 
and/or to summarize information pre- 
sented in film and audiotape segments and 
to explain projectuals and slides. 

Once the process was under way, the 
three teachers spent most of their avail 
able time ‘‘listening in’’ on the small 
groups and helping them, when necessary, 
to reformulate their directions and their 
methods of searching for additional infor- 
mation. As the research continued, letters 
were written to government agencies and 
personal calls were made on qualified mem- 
bers of the community who had special 
knowledge of African art, music, political 
affairs, and cultural backgrounds. 

The fourth large-group meeting was 
a culmination meeting that consisted of 
presentations of the discoveries made by 
representatives of the groups—and_ by 
three individual students who had become 
especially ‘‘turned on’’ and had pursued 
‘extra’? investigations on their own, En- 
thusiasm mounted during demonstrations 
of the true nature and complexities of 
African music. A local black musician, well 
versed in African music, had been pre- 
vailed on to help several students prepare 
demonstrations and explanations of the 
nature and meaning of the rhythms of tri- 
bal dance forms, using drums, rattles, 
bells (both single and double), and the 
African xylophone. The students intro- 


duced their demonstration by showing 
excerpts from the film Discovering the Mu- 
ste of Africa.1® 

Other culminating projects, highly 
creative in nature, were presented at an- 
other large-group meeting. These included 
a spirited debate between two teams on 
the question, ‘‘ Resolved: The emerging na- 
tions of Africa are incapable of governing 
themselves,’’ and a lively demonstration of 
African dance influences on American ecul- 
ture performed by two teams of pupils who 
simulated the original African forms and 
then demonstrated the contemporary varia- 
tions well known to youthful Americans— 
with uproarious results. Several students 
used projected charts and graphics to visu- 
alize their own oral interpretations of land 
utilization in Africa, reasons for the loca- 
tions of centers of population density, cli- 
matic variations, changes in literacy rates 
since independence. 


Evaluation 

During the student and teacher evalua- 
tion that followed, the key question was: 
To what extent did the 150 members of 
the combined classes become profitably in- 
volved in conducting their own questing 
and reporting their findings? The consen- 
sus was that the combination of multimedia 
learning resources, teaching strategies, dra- 
matic learning experiences, and modular 
scheduling had produced more involvement 
than was “usual. On the negative side, some 
18 to 20 students had been very casual 
about the whole thing, doing little more 
than ‘‘put in time.’’ All concerned realized 
that not everyone can become profitably 
involved all activities—that some, for 
various personal reasons, remain aloof or 
indicate their lack of interest in other 
ways. Nevertheless, since noninvolvement 
should, of course, be prevented as far as 


18 See list on page 661. 
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possible, the committee then turned its at- 
tention to ways and means of cutting down 
on the number of uninvolved students dur- 
ing the next trial of the unit. 

During one of the recycling confer- 
ences attended by teachers and some in- 
terested students, one probable factor lead- 
ing to some of the noninvolvement came 
out. A student began the discussion: 
‘“When we do our own searching, preview- 
ing, and—’’ ‘‘Questing?’’ a teacher 
prompted. ‘‘Yes,’’ the student replied, con- 
tinuing, ‘‘ Well, when we’re trying to get 
facts, the social studies resource center just 
runs out of good things—there aren’t 
enough things for us to use.’’ The discus- 
sion that followed resulted in a consensus 
that good materials and useful materials 
of all kinds, including media resources, 
must be in greater supply than ever before 
when open or flexible scheduling is used. 

Open scheduling of course permits a 
variety of student activities—as members 
of large groups, working together in small 
groups, and using large blocks of time for 
independent study and questing. Thus by 
its very nature open scheduling allows in- 
dividual students to race ahead, free to 
indulge their inherent and voracious appe- 
tite for information—information they can 
only get from materials. In other words, 
any realistic and comprehensive applea- 
tion of Instructional Development prin- 
ciples that capitalizes on flexible or open 
scheduling depends for its success on the 
availability of many learning resource 
materials, all made readily accessible to 
students who wish to take advantage of 
small-group or independent questing op- 
portunities. As a result, every year, during 
innovative teaching programs such as HORE 
we have described, teachers, supervisors, 
media personnel, nd hora constantly 
search for additional learning resource 
materials relating to subjects planned for 
continuing study. 


We have now described four specific 


examples of effective multimedia use in 
teaching. These examples make it obvious 
that the application of Instructional De- 
velopment strategies varies greatly in in- 
dividual situations. Nevertheless, it should 
also be obvious that Instructional Develop- 
ment is, in a broad sense, a way of thinking 
logically about alternative ways of ana- 
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lyzing problems and alternative ways of 
using interrelated media to provide learn- 
ers with alternative experiences that help 
them conceptualize and understand. Pro- 
viding these alternative experiences by 
means of a variety of sources is one of the 
most inspiring of the challenges presented 
to teachers. 


Example 5: Instructional Development in two community colleges 


D URING the past decade, the number of 
junior colleges and community col- 
leges has rapidly increased. Since these 
colleges are for the most part new, they 
have designed new kinds of curricula and 
learning experiences in response to new 
kinds of needs. With no tradition of con- 
ventional teaching methods to impede them, 
community colleges have frequently come 
up with unique and innovative instrue- 
tional programs. We shall describe two of 
these which have quite different but highly 
successful programs. 


Lansing Community College AVT Program 

The Lansing Community College in Michi- 
gan has chosen a highly individualized 
form of instruction called the AVT pro- 
gram which dispenses with regular classes 
in numerous subject areas (see Figure 
15.12). AVT, which stands for Audio- 
Visual-Tutorial, indicates a program that 
is an outgrowth of the Audio-Tutorial plan 
developed at Purdue University during the 
1960s by Dr. S. N. Postlethwait, a noted 
biologist (see Chapter 9). Variations of 
this and other self-instruction plans, such 
as the SLATE (Structured Learning and 
Teaching Environments) plan developed 
by Dr. Robert Davis at Michigan State 
University and the Mastery Model de- 
veloped by Dr. Fred Keller, initially at 
Columbia University, have been adopted 


by higher institutions across the country 
and particularly by the junior and com- 
munity colleges. 

The AVT plan at LCC began in the 
natural sciences in 1966. Dr. David Shull 
and his staff spent months intensively de- 
veloping and testing the original units be- 
fore the new college opened its doors. In- 
structional Development principles and 
procedures were used from the outset, with 
precise statements of objectives, careful 
development and testing of materials, and 
validation of results. There was consider- 
able revision of the materials over the first 
Several years. Meanwhile, with the help of 
a strong audiovisual support program, 
other departments, including business, so- 
cial science, English, mathematics, and 
technology, moved into use of the AVT 
program in their basie courses (see Table 
LOI) 

An illustration from the business de- 
partment suggests the extent to which the 
AVT technique serves individual needs, 
Recently a woman came to the department 
with a special request for instruction on a 
particular business machine with which she 
had had no experience but which she 
would have to operate in a position she 
was seeking. Although the term was. al- 
ready three weeks old, she was allowed to 
register at once for the one part of the 
office machines course she needed. She set 
up her own schedule of training at dif- 


FIGURE 15.12 


Highly efficient Individualized Instruction is used 
in a variety of courses at Lansing Community 
College. (a) A student studies a natural science 
course by means of a sequence using slides, a 
sound tape, and a lesson guide. (b) A student 
works to improve her reading speed. 


ferent times between 8:00 a.m. and 10:00 
p.M. and received her instruction in a spe- 
cial carrel with 8mm sound films in con- 
tinuous-loop cartridges. In less than two 
weeks she had finished her course, passed 
the final test, and accepted her new job— 
all without further teacher contact. 

How is such individualization possible 
in a department with a heavy enrollment? 
It is possible because hundreds of teaching 
units in typing, business machines, secre- 
tarial machines, and accounting have been 
developed expressly for courses of instruc- 


tion which are completely individualized. 
No two students are required to follow the 
Same path or to progress at the same speed ; 
yet all are able to seek the same goals and 
to reach them with better skills, more com- 
petencies, and fewer ‘‘gaps’’ in their 
knowledge than a traditional curriculum 
and materials approach could produce. 
Hach subject is divided into large numbers 
of programed tutorial units lasting from 
5 to 7 minutes each, rather than a relatively 
few blocks of related information units 
lasting 30 to 40 hours. 
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TABLE 15.1 


i 


Individualized instruction courses taught by 
audiovisual tutorial methods, Lansing Com- 
munity College, 1972 


Discipline Course 


Science Natural Science 101—Botany/ 
Zoology 
Natural Science 102—Chemistry/ 
Physics 
Natural Science 103—Astronomy/ 
Geology 


Social science Introduction to Psychology 


English and — Writing 
languages Reading 
Spanish 
French 


Mathematics Basic Arithmetic 
Beginning Algebra 
Plane Geometry 
Intermediate Algebra 


Data Processing: Fortran 

Data Processing: Basic Cobol 
Law Enforcement 

Typing I, Il, Ill 

Business Machines lI, II 
Accounting |, Il, Ill : 
Secretarial Machines 


Business 


Technology Drafting 
Automotive 
Nursing 
Dental 


Note 1: All courses listed are taken entirely in AVT 
lab format except the technology courses, which are 
supplemented with AVT lab material. 


Note 2: Programs are under development in eco- 
nomics, art, and library technology, as well as addi- 
tional programs in technology. 


eee 


When a student comes in, an educa- 
tional specialist in the secretarial sciences 
interviews him and helps determine the 
learning experiences needed. The student 
is then given one or more placement tests 
to determine how much of each sequence is 
actually needed for desired performance 
—as was the case with the woman needing 
instruction on a particular business ma- 
chine. The student is then given a preserip- 
tion sheet indicating all the units of in- 
struction he is to take. This sheet is pre- 
sented to the AVT laboratory attendant, 


who provides the necessary package of ma- 
terials for one phase of a unit—usually 
either a sound film or a set of slides with 
an accompanying tape—and assigns the 
student to a earrel containing the neces- 
Sary equipment for his instruction on each 
sequential concept (see Figure 15.138). 
When that phase of the unit is absorbed, 
the student returns the material to the at- 
tendant and goes to another area in the 
lab where related practice or applheation 
work is carried on. If the student encoun- 
ters difficulties, he has two alternatives: 
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review the short instructional unit in the 
earrel or get assistance from one of the 
instructors in the laboratory, The instruc- 
tors are available at all times for individual 
help and also to go over finished work with 
students immediately on completion. 

Progress-check tests are included at 
Ween throughout a course. Each one is 
a self- Skneer sel test accompanied by 
an answer sheet, so the student ean check 
his own paper. A record is kept of his 
progress and, if necessary, he is invited 
to make an appointment for a counseling 
session. On completion of all segments of a 
particular course, the student takes a test 
that covers the complete course. This test 
is administered by department personnel, 
but checked by the student’s adviser. 

In summary, programed instructional 
units are put on automated audiovisual me- 
dia for individual use, with qualified tu- 
torial assistance whenever necessary. The 


FIGURE 15.13 


A student learns to operate a calculator in a 
carrel, using an 8mm cassette film, a sound 
tape, and a lesson guide. The same types of 
materials are used in typing instruction. 
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units and earrels are available 14 hours a 
day, five days a week, and also on Saturday 
mornings. Hach course begins when the 
student is ready, is taught when the stu- 
dent requests, and ends when the student 
has achieved the degree of competence 
set for the course. 


LEARNING AND COST EFFECTIVENESS 
The mediated tutorial system in use at 
Lansing Community College has demon- 
rateds its effectiveness in two significant 
ways. The first relates to learning results; 
the second relates to costs. In a study done 
by Ronald Edwards, chairman of the ac- 
counting and office programs department, 
before the complete changeover to AVT 
methods, students in both the beginning 
typing and business machines AVT lab 
sections did significantly better on final 
performance tests than did students in 
the traditional classroom instruction see- 


TABLE 15.2 


——————————— 


Comparison of final performance test scores 
between AVT and conventionally taught sections 
in Business Machines | at Lansing Community 
College, 1968 


Mean 
Number score 
Control Group 26 76.3076 
Experimental (AVT) Group 26 79.3846 
t-ratio df = 50 1.80404 


Source: Ronald K. Edwards, An Experimental Pilot 
Study To Explore the Use of an Audio-Visual-Tutorial 
Laboratory in the Secretarial Skills Area, Lansing 
Community College, Lansing, Mich., 1968, p. 9. 


@ A t-ratio over 1.677 is significant at the .05 level. 


Authors’ Note: A reader unfamiliar with the statistical 
terms “‘t-ratio,” “df,” and “significant at the .05 level” 
can find explanations in various sources, including 
textbooks in psychological testing and statistics. In 
any case, the meaning of these tables is apparent 
without an exact knowledge of the meaning of the 
technical terms. 


eee 


tions (see Tables 15.2 and 15.3). In addi- 
tion, there was a clear preference among 
the students, as measured on an attitude 
scale, for the individualized AVT system 
—a preference apparently attributable 
mostly to the freedom of scheduling and 
easier availability of machines and instruc- 
tors under the AVT plan.!® 

As to costs of the AVT system, there 
is, of course, a substantial investment of 
time, energy, and money in the original 
development, testing, and recycling of 
units to be sure they work. This cost varies 
according to both the complexity of the 
learning problem to be solved and the ex- 
perience and expertise of the designers ; 
actually, materials costs may or may not 
be higher than they would be for good 
traditional class programs in the sciences 
or, as we shall see, in some business courses. 
In any case, such design and production 
costs as there are can be amortized over 
at least several years. Furthermore, once 


19 Ronald K. Edwards, An EKaperimental Pilot 
Study To Explore the Use of an Audio-Visual- 
Tutorial Laboratory in the Secretarial Skills Area, 
Lansing Community College, Lansing, Mich., 1968, 
pp. 8-18. 


they are designed and tested, such units 
can produce considerable savings in teacher 
and learner time; in efficient use of class- 
room or laboratory space and equipment ; 
and, possibly, in the need for less equip- 
ment that would be used for a comparable 
number of students under a traditional 
system. 

Edwards made an analysis of the ae- 
tual costs of the AVT system used in the 
typing and business machines courses com- 
pared with the costs that would have been 


TABLE 15.3 


ee 


Comparison of final performance test scores 
between AVT and conventionally taught sections 
in Typing | at Lansing Community College, 1968 
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incurred under the traditional system for 
the same number of students. He concluded 
that there were substantial Savings in the 
use of the AVT system. Using the winter 
term, 1969, as a basis, the enrollment of 
292 students in Typing I, II, and III and 
Business Machines I and II, would have 
required, under the traditional system, 13 
sections, at least three classrooms, and three 
faculty members, for a total of 45 contact 
hours. By comparison, under the AVT ar- 
rangement, no sections as such are re- 
quired, since students can come to the lab 
any time between 8 a.m. and 10 p.m. for 
totally Individualized Instruction. Once the 
AVT system was fully developed, one fac- 
ulty member rather than three would be 
required (though he would need several 
assistants), and he could perform his neces- 
sary functions in about five hours a week 
instead of 45 under the traditional sys- 
tem. Faculty and staff costs under the tra- 
ditional system were calculated at $11,000 
per term; those under the AVT system, in- 
cluding all assistants needed, at $5,350. 
Equipment costs under the traditional sys- 
tem would have totaled $44,000 for type- 
writers and business machines. Under the 
AVT system employing nine carrels, sev- 
eral sets of Individualized Instruction ma- 
terials and all machines necessary for both 
the carrels and the practice areas would 


Number 
Control Group 20 
Experimental (AVT) Group 23 
t-ratio df= 41 


Source: Edwards, op. cit., p. 12. 
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total $14,800. If the costs of the additional 
rooms required under the traditional sys- 
tem are also figured in at $35,000 each, the 
cost differences become almost astronom- 
ical. 

Although there are more elements in- 
volved in a careful cost accounting analysis 
than these alone, there appears little ques- 
tion that the AVT system in use at the 
Lansing Community College is indeed 
highly cost effective in the department of 
business. 


Oakland Community College PEP Plan 


In Chapter 14 on Individualized Instruc- 
tion we pointed out that there are many 
individual differences other than speed or 
pace of learning. At the Oakland Com- 
munity College near Pontiac, Michigan, 
some of these other differences are grouped 
as the ‘‘cognitive style’’—an overall factor 
relating to learning. An experimental pro- 
gram, the Personalized Education Program 
(PEP) is being conducted at Oakland in 
which the cognitive style of the student is 
matched with the methods and media by 
which he receives instruction.2° His cog- 


20 Joseph E. Hill and Betty D. Setz, Educational 
Sciences at Oakland Community College, Oakland 
Community College, Pontiac, Mich., October 1970. 


Str 


Final exam 3-minute Writing 
(cognitive) speed test errors 
76.850 41.700 5.850 
82.638 40.957 2.780 
1.604¢ .2780 3.042 


2 A t-ratio of 1.683 is necessary in this situation to indicate significance at the .05 level; thus only in writing errors 
was the difference statistically significant. However, these groups included students both with and without pre- 
vious typing exposure. When only those 21 students without previous typing exposure were compared, the AVT 
group proved significantly superior on all three tests. 


$e SSS 


nitive style is determined on the basis of 
a battery of diagnostic tests which measure 
(1) his ability to derive meaning from 
symbols, (2) cultural influences (family, 
associates, and individuals) on his percep- 
tions (3) his reasoning patterns. (Another 
battery of tests concerning certain chemi- 
eal and physiological aspects of memory 
is under development.) The results of 
these tests are fed into a computer which 
is programed to provide a printout based 
on some 2,300 items derived from the tests. 
The printout is summarized in a chart 
which indicates to the student, his coun- 
selor, and his instructors the instructional 
strategies that will work best in his par- 
ticular ease. In turn, instructors, coun- 
selors, and administrators are diagnosed in 
the same manner as the students, and stu- 
dents are assigned to instructors with com- 
parable or complementary cognitive styles. 
The potentials of such matching are clear, 
but individualization does not ‘stop there. 

Following an introductory lecture- 
discussion on the opening day of a new unit, 
students are assigned for the next three 
days, according to needs and cognitive 
styles, to one or more of seven parallel 
tracks called Prescription Centers. In each 
of these tracks the same concepts are pre- 
sented in different form—programed in- 
struction, discussions, seminars, and so on 
(see Figure 15.14), Bach student must then 
pass a test on the 5-10 concepts involved at 
a 90 percent level of achievement; he may 
repeat parallel forms of the test several 
times and secure additional help in between, 
if necessary, but must master the unit Be 
fore going on. 

CAMPI (Computer-Assisted Manage- 
ment of Personalized Instruction) is nee 
to (1) design the modes of presentation as- 
sociated wath the Prescription Centers, (2) 
match the cognitive style of the student 
with the mode of presentation best suited 
to him, (3) administer an entry-level test 
and ihe final test, score both, and report 
the results to the student, the instructor, 


FIGURE 15.14 


Under the PEP program, students at Oakland 
Community College are channeled in various 
tracks and with particular instructors according 
to carefully analyzed needs and cognitive styles. 
(IPLL: Individual Programed Learning Lab; CA: 
Carrel Arcade; YTY: Youth Tutor Youth; LRC: 
Learning Resources Center.) 
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Initial Prescription Centers Days 2—3—4 Post Test 
Presentation 
of Concepts Examples of 
Prescription Activities 


kei Prog. Text 


(Faculty Member Help) 


VTR of Lecture 
Film 


CA Tutoring 


Testing 


(Paraprofessional Help) 


Youth Tutor 


“Burst” to NAPE Training 
Prescription Conduct YTY 
Centers 
(Student Help) 
Unit 1 Days 5—6 


Lecture- 


Library Books 
Microfilm 
Course Package 


Discussion LRC Test 


Day 1 


(Librarian Help) 


Presentation 
of 5—10 Key 
Concepts 


Student must pass a test of 
understanding of the 5—10 
concepts at 90% level of 


To Enrich achievement 


— If he is unsuccessful at 
first, he can repeat parallel 
form of test after an hour 
of study. 


(Faculty Member Help) 


— Four attempts at the test 
are permitted. 


(Faculty Member Help) 


Independent Study 


Presentation of same Concepts in Different 
Form, E.G., Programed Text, Discussion, etc. 
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and the Prescription Center, (4) diagnose 
test results to the point of predicting prob- 
able points of subsequent success and 
difficulty. 

The Foundational Studies course in 
the Natural and Life Sciences, for ex- 
ample, is an introductory science course for 
students without a high school science back- 
ground. The students attend a weekly lec- 
ture on one day and a lab session on 
another. During the other three days, each 
student is assigned to individually pre- 
scribed learning activities. Some are as- 
signed to the Individual Programed Learn- 
ing Lab to work on programed instruction 
packages. They are tested on the material 
at the beginning and end of each session in 
the learning lab, and the results are sent to 
the instructor. Other students attend small- 
group seminars led by students or by the 
instructor. Still others go to the Carrel 
Arcade to work on instructional packages 
developed by the instructors to fit partieu- 
lar cognitive styles. The packages may 
emphasize visual or aural elements or a 
combination of these, depending on how the 


FIGURE 15.15 
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student’s learning style is oriented. Stu- 
dents can work either as individuals or in 
small groups (see Figure 15.15), and in- 
structors are available for individual as- 
sistance as needed. The students work at 
their own pace for as long or as short a 
period as desired and, as in the learning 
lab, they are tested at the beginning and 
end of each session. 

Adaptation of materials and methods 
to carefully determined individual learning 
styles—the crux of the PEP program— 
appears to be achieving marked success. 
Some 98 percent of the students in this 
program attain the objectives for the foun- 
dational science course, as compared with 
about 70 percent of the students in the 
comparable courses in the college taught by 
traditional means; also, students coming 
from the experimental program do at least 
as well in advanced science courses as 
students coming from a strong high school 
science background. When the cognitive 
‘“mapping’’ technique is applied to 
individualizing such voeational-technical 
courses as electronics, automotive engineer- 


Oakland students learn science terminology, 
using an audio card-reader, cards with the words 
both printed and spoken on the audio strip, and 
workbooks. 


FIGURE 15.16 


Oakland students have available to them a variety 
of specialized training facilities and equipment in 
such vocational-technical programs as (a) elec- 
tronics and (b) automotive engineering. 


ing (see Figure 15.16), and climate control, 
comparable success is achieved. 

Although many schools use a variety 
of media and methods in designing learn- 
ing experiences, the Oakland program is 
unique in its extensive and thorough diag- 
nosis of learning styles as determinants of 


the media and methods employed to meet 
individual student learning needs. As in 
the Lansing Community College AVT 
program, all learning units have been care- 
fully developed and tested according to 
Instructional Development procedures. 


Example 6: Planetariums and multi-image presentations— 


a preview of the future 


NTIL recent years, planetariums have 
been located mostly in large cities and 
on a few university campuses. With the 
advent of the space age, however, and the 
need for a whole new set of perspectives 


and concepts, there has been a surge of 
interest in making planetarium experi- 
ence available to students in schools. High 
schools, particularly, are installing plane- 


tariums in both new and old buildings in 
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FIGURE 15.17 


Even a small planetarium installation like this 
one is capable of opening new worlds to stu- 
dents. This simplified Apollo Planetarium is 
relatively inexpensive and can be installed in a 
fairly small area. It consists of the projector and 
control panel and a 10-foot hemispherical screen 
under which about 15 people can be seated. 

The planetarium may be operated manually or 
automatically or both during any presentation. 
Curriculum-related program packages for auto- 
matic presentations are available in earth-space 
science, the social studies, humanities, biog- 
raphy, and mathematics. 


steadily increasing numbers (see Figure 
15.17). It was estimated in 1967 that about 
1,000 small planetariums were in use in 
school systems across the United States.2! 
Although these planetariums for school use 
are very small and simple compared to the 
great planetariums, such as the Hayden 
Planetarium in New York and the Adler 
Planetarium in Chicago, they are quite ade- 
quate for developing understandings of 
basic space concepts. 

A planetarium consists essentially of 
a dome, usually mounted on the ceiling, 
which represents the sky overhead and a 
special projector that displays images of 
the celestial bodies on the dome, under 
which the viewers are seated (see Figure 
15.18). The projector itself consists of vari- 
ous individual units for projecting repre- 
sentations of the sun, moon, planets, and 
stars; these are moved by motors and pre- 
cision gear systems to reproduce accurately 


21 Maurice Gene Moore, ‘‘The Planetarium—An 
Instructional Medium,’’ The Journal of Geog- 
raphy, Vol. 66, October 1967, pp. 378-379. 


the motions of the heavenly bodies.*? When 
the lighting has been dimmed, night and 
day effects can be produced, and the moon, 
sun, stars, and planets can be shown on the 
dome as they appear at any point in time, 
from the present back to the distant past 
and forward to the distant future, and 
from any location on the earth or in space. 
Furthermore, the motions of the heavenly 
bodies can be dramatically speeded up or 
slowed down when desired. When appro- 
priate narration and sound effects, includ- 
ing music, are added to such a presentation, 
the impact on viewers can be great. Even 
more important, a planetarium can teach 
concepts that are particularly significant in 
today’s space age—and it can teach them to 
learners of any age. 

A variety of teaching materials are 
available for teaching space science econ- 
cepts at both elementary and advaneed 
grade levels. These range from minimodels 


99 Mm 


“The term ‘‘planetarium’’ is often used in a 
restricted sense to mean only the projector or, in 
some cases, an operating model of the solar system. 
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FIGURE 15.18 


(a) At the Coldwater, Michigan, Junior High 
School, the planetarium, consisting of a Spitz 
projector and large dome, is used in a science 
program in which students from various grade 
levels are very much involved. An active plane- 
tarium program can be much more than interest- 
ing observational experiences. (b) Celestial 
charts such as this one displayed near the dome 
are all prepared by Coldwater students. 

(c) Students are motivated to study the real night 
sky for themselves. This boy is examining one 

of the Coldwater school’s telescopes in prepara- 
tion for some night observing. 
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of the solar system which can be held on 
the palm of the hand through portable and 
inflatable planetariums which can _ be 
transported from school to school in a dis- 
trict to large observatory-type planetariums 
with sophisticated computerized projection 
units, complete with all necessary audio 
systems and packaged programs.”* 

Although it might seem that plane- 
tariums are suited primarily to the study 
of astronomy and space sciences, they are 
also being used effectively in a variety of 
other subjects at various grade levels. In 
the Tamaqua, Pennsylvania, High School, 
for example, ninth-grade classes use the 
planetarium daily for instruction in as- 
tronomy and space science, but the plane- 
tarium is also used in the following ways: 
Students from 10 elementary schools are 
brought to the planetarium regularly for 
carefully designed lessons in science, 
language arts, and the social studies; 
classes in physics, English, mathematies, 
and geometry often use the planetarium; 
during evenings and Sunday afternoons, 
adult groups and the general public use 
the facility. 

Students are also involved in develop- 
ing programs for the Tamaqua plane- 
tarium. The director of the planetarium has 
students construct scale drawings of scenes 
needed, photograph and enlarge or reduce 
those scenes, research and authenticate 
factual information used in _ special 
programs, and select the music and sound 
effects needed to correlate the scripts. In- 
dustrial arts students help construct motor 
supports and auxiliary projector mounts 
and bore holes necessary for the correct 
angle projection.*4 

In the Plymouth Meeting, Pennsyl- 


23 Philip Lewis, ‘‘School Planetariums Propel 
Pupils into Space Science,’’ Nation’s Schools, Vol. 
84, No. 3, September 1969, pp. 64-68. 


24H. B. Geiger, ‘‘How To Integrate Planetarium 
Usage into the Edueational Program,’’ Nation’s 
Schools, Vol. 85, May 1970, pp. 112-113. 
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vania, school district, the planetarium has 
been found to be of benefit to slow learners, 
perhaps because of its real-life quality and 
the vividness with which it can illustrate 
difficult concepts : 


The planetarum acts as a sky laboratory for 
the student. Time can be adjusted to the 
need of the teacher; an entire day can be 
seen to go by in three minutes while the 
students note what happens during that 
day. The motion of the moon can be seenin 
afew minutes. ... 

One interesting point for the slow 
learner is that he will go see for himself in 
his own sky at home. The slow learner has 


FIGURE 15.19 


This unique Special Experiences Room atthe . 
McDonald Elementary School combines the usual 
planetarium offerings with a wide range of visual, 
audio, and other sensory experiences. The floor 

is carpeted so that viewers may comfortably sit 
or lie on it as they are enveloped in 360-degree 
panoramas of light, sound, and color. 
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never beena big advocate of homework ; it a whole range of additional and quite 
is just one more frustration for him. But different types of experiences. Since the 
he will try to estimate the altitude of Mars planetarium projector can be lowered into 
in his sky after he has learned to estimate the floor when not needed, other types of 
angles in the sky. . . . Regardless of how projection can also be used, including a 
educationally or culturally disadvantaged, 360-degree projection pattern, if desired, 


everyone has a sky.*® on the entire dome (see Figure 15.19). 
Several slide or film projectors are re- 
quired to form the 360-degree cyclorama, 
but when the images from them are coordi- 
nated, there are unparalleled panoramas of 
landscapes, animal life, or other natural 
phenomena. The cyclorama projection sys- 


The Special Experiences Room at the 
Everett A. McDonald Comprehensive Ele- 
mentary School in Warminster, Pennsyl- 
vania, combines space science courses with 
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25 robert’ No Kratz Byeryone Has a Sky—A tem also makes possible ballets of light 
Planetarium Helps the Slow Learner,’’ The Clear- with a variety of fascinating light and color 
ing House, Vol. 43, No. 6, January 1969, p. 349. experiences; shadow silhouettes of various 
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types and objects, including live swimming 
fish projected on the walls; the use of 
polarization techniques and time-exposure 
photography, plus music and other appro- 
priate sound effects, to bring light and 
color, art and science together. Combina- 
tions of media permit a variety of other 
unique projection techniques. A bird or 
airplane, for example, ‘‘flies’’ around the 
room as an image projected from a rotating 
stand. Looking up at the top of a cathedral 
or tree can be experienced, since the image 
can be projected 30 feet upward onto the 
dome—or projection can sweep from eye 
level to the top of the dome to create the 
sensation of watching a crane hoist building 
materials high into the sky during con- 
struction of a skyscraper office building. 


Curriculum Development Program The 
director of teaching and learning resources 
for the Warminster school district reports 
that an extensive curriculum development 
program has been under way for the past 
several years to add to the potential uses 
in innovative teaching and learning of the 
Special Experiences Room. Objectives in- 
clude the following : 


1 Exploring contemporary theories, such 
as those advanced by Marshall Mc- 
Luhan, relating to the social and 
imstructional impact of media; 

2 Acquiring a feeling for simulation tech- 
niques ; 

3 Becoming acquainted with some of the 
relationships between science and 
esthetics ; 

4 Becoming involved with selected aspects 
of advances in educational technology ; 

5 Orienting teachers to the rich area of 
imdustrial arts and its curricular 
implications.?® 


26 Henry W. Ray, ‘‘ Designing Tomorrow’s Schools 
Today: The Multi-Sensory Experience Center,’’ 
Child Education, February 1971, pp. 255-258. 
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At this writing, it appears doubtful 
that Instructional Development techniques 
have been employed in designing the 
planetarium programs described so far. 
Clearly, there is no reason why they could 
not be used in such programs, but at this 
stage it appears that the primary emphasis 
is on exploring the many unique applica- 
tions of which planetarium-type spaces 
themselves may be capable—obviously a 
necessity before it can be established which 
learning activities can best be designed for 
and presented in these facilities. 

As we have said, many school systems 
throughout the United States now have 
planetariums in which a variety of useful 
programs are carried on. Many of these 
programs, of course, are in the space 
sciences, designed to help explain the na- 
ture of the universe as it was in the past, as 
we know it today, and as it is likely to be in 
the future, and also to develop a reasonably 
clear picture of the earth’s place within 
the universe. In addition, however, many 
schools and colleges are finding inter- 
disciplinary and extracurricular applica- 
tions for the planetarium. 

For example, at the Lansing Com- 
munity College, the 100-seat planetarium 
auditorium is used for dramatic presenta- 
tions, fashion shows, and musical events. 
The science department uses the plane- 
tarium for parts of the 5-hour sequence in 
astronomy-geology that is required for 
freshman science. The art department uses 
it for art, color, and sound displays. The 
sociology department uses it to present a 
“‘sensitivity experience’’ showing what the 
world will become unless pollution is con- 
trolled. There, in the planetarium, in a pro- 
gram presented by a musical group, the 
‘“Hallelujah Chorus’’ dominates the sound, 
but pop music is woven into a second stereo 
channel, and flashed images of the Crucifix 
are interspersed with dynamic colored 
lights playing on the dome. It is a room in 
which the English department dramatically 
re-creates the courtroom scene of Weiss’ 


Example 6: Planetariums and multi-image presentations—a preview of the future 


The Investigation—with flashes of back- 
room scenes projected simultaneously 
throughout the hemispheric area (see 
Figure 15.20). 

In short, the planetarium is being ex- 
plored in many places for a variety of 
learning experiences that go well beyond 
its original conception as a facility to study 
the universe. The latter purpose is, of 
course, highly significant and will doubtless 
increase in importance as the Space age 
develops. But it may well be that the addi- 
tional possibilities inherent in this truly 
multisensory instructional space will hke- 
wise prove highly important. It is a place 
where a projected slide that would cover an 
area only 3% by 5 feet on a normal class- 
room screen can be blown up to 10 or more 
times that size; it is also a place where 
several such slides shown side by side on 
the walls and ceiling as a cyclorama can 
literally surround the viewer; it is also a 
place where films, multistereo sound, and 
even smells can envelop the viewer to create 
effects heretofore found only in expositions 
or rare experimental theaters. 

One senses that we are on the brink 


FIGURE 15.20 
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of—if we have not already entered—an era 
in which experiences in schools can begin 
to transcend what even most adults have 
ever experienced. This may, indeed, be a 
reflection of a trend that McLuhan has 
aptly characterized : 


The mark of our time is in its revolution 
against imposed patterns. We are suddenly 
eager to have things and people declare 
their beings totally. There’s a deep faith to 
be found in this new attitude—a faith that 
concerns the ultimate harmony of all 
being.?* 


As the ‘‘revolution against imposed 
patterns’’ begins to take effect in the schools, 
one evidence of which is more sophisticated 
and more extensive applications of educa- 
tional technology, we can expect problems 
of a different order and type to arise. One 
of these is brought out in questions raised 
by Robert Travers, a leading psychologist, 
on the learning effectiveness of simultane- 
ous multisensory stimuli such as_ those 


27 Marshall McLuhan, Understanding Media: The 
Hatension of Man, McGraw-Hill, 1965, p. 21. 


A room—even a planetarium—can be just a 
room. Or it can be the setting for dynamic, 
dramatic, and moving experiences of many kinds. 
The difference lies in the creative imagination 

of those who use the room. 


found in slide-tape presentations, sound 
motion pictures, and, most prominently, of 
course, in multiple-screen, maulti-image 
presentations. Travers suggests that the 
mind tends to attend to one stimulus to the 
exclusion of others—that simultaneous 
audiovisual stimuli tend to have a eancella- 
tion effect on one another.?® On the other 
hand, when Donald Perrin, a_ leading 
scholar in the area of multi-image displays, 
commented on Travers’ findings, he pointed 
to the basic differences between the nature 
and function of multi-image presentations 
and the nature and function of the kind of 
material used in Travers’ research. The 
Travers studies were done under laboratory 
conditions, using materials that were in- 
herently uninteresting and purposely de- 
void of motivational character or similar 
variables. Perrin goes on to comment 
specifically on the need for evaluation 
criteria for ‘‘commercial’’ materials that 
are different from the criteria that can be 
apphed to materials used in a rigorous re- 
search setting. 


The confusion between research and com- 
mercial productions can be easily explained. 
The purpose is different, the approach 1s 
different, and the communication symbols 
themselves are different. The commercial 
productions of Eames and Fleischer are 
designed to achieve high visual impact, 
interest, involvement, motivation, and con- 
centration—in modern terminology, to 
“turn on’’ the audience. Research works at 
low levels of motivation comparable to 
vigilance tasks ; the learning of cognitive 
associations of nonsense words and symbols 
is certainly not too stimulating by com- 
parison. Thus, producers and researchers 
are working at opposite ends of the motiva- 
tion scale, and at opposite ends of the real/ 


28 Robert M. W. Travers et al., Research and Theory 
Related to Audiwisual Information Transmission, 
USOE Contract # 3-20-0038, July 1, 1964. Avail- 
able from Western Michigan University Bookstore, 
Kalamazoo, Mich. 49001 (ERIC-ED-—003-625). 
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abstract continuum. And while research 1s 
studying just a single variable, the com- 
mercial producer involves the whole visual 
sensorium.?® 


In other words, we are likely to find 
ourselves in a new “‘ball game’’ as we in- 
vestigate the learning potentials of multi- 
media, multisensory imagery which are 
just beginning to unfold. The impact of 
this kind of imagery, in fact, may well be 
largely in the affective domain of the emo- 
tions and attitudes and its vehicle a product 
of artistry as much as reason. In any case, 
we can be sure it will have an impact. 

As we think about multisensory imag- 
ery—indeed, as we think about the whole 
vital, stimulating, and burgeoning field of 
instructional technology that has been de- 
scribed in this book—we can be sure of one 
thing: The imaginative, creative teacher 
who refuses to be hemmed in by today’s 
constraints, the teacher who looks on in- 
structional technology as the essential tool 
he can use to help him free himself of these 
constraints—such a teacher and his pupils 
have a most exciting future ahead of them. 


29 Donald G. Perrin, ‘‘A Theory of Multiple- 
Image Communiecation,’’? AV Communication Re- 
view, Vol. 17, No. 4, Winter 1969, pp. 379-380. 
Charles Eames, a noted designer, is the gifted and 
imaginative producer of such multi-image pro- 
ductions as the seven-sereen U.S. Information 
Service show at the 1959 Moseow Fair, the six- 
screen U.S. Science Exhibit at the 1962 Century 
21 Exposition in Seattle, and the 16-sereen IBM 
Exhibit at the 1964-1965 New York World’s Fair; 
in the IBM Exhibit, both still and motion pictures 
were projected. Richard Fleischer is a well-known 
cinematographer who produced The Boston 
Strangler in 1968 as one of the first multi-image 
feature theatrical films. Fleischer was among those 
inspired by the use of multi-image presentations 
at Expo ’67, the international exhibition in 
Montreal; the 14 major multi-image, wide-screen 
or multisereen, and multisound-channel productions 
exhibited there had a striking impact on the entire 
film industry. In The Boston Strangler, multiple 
images were used during about 35 percent of the 
entire film as an integral means of presenting the 
story. 


Summary 


Most educators today are far more will- 
ing than they were even a few years ago 
to accept media and technology as some- 
thing more than peripheral aspects of their 
educational programs. One reason for this 
is their increased experience with more 
sophisticated applications of technology 
that demonstrate actual and potential gains 
in learning effectiveness. Particularly is this 
true in Individualized Instruction and 
other self-instruction programs which liter- 
ally could not function without tape re- 
corders and projection systems which are 
operated by the students themselves. Tech- 
nology has also proved itself in those in- 
novative school systems in which large- 
group and small-group instruction are em- 
ployed as components of an overall system 
of instruction in which various forms of 
media have a natural and effective role to 
play. 

Most of all, however, educational tech- 
nology has proved itself in the instruc- 
tional systems approach to solving teaching 
and learning problems. The meticulous kind 
of planning inherent in Instructional De- 
velopment is in itself fundamentally sound 
and appealing to educational decision- 
makers in that it provides a degree of 
confidence beyond that normally found in 
educational planning. This confidence is 
derived throughout the process, from the 
careful deenition of the problem that is re- 
quired, through making selections from 
viable, practical oriniive solutions, to the 
testing and recycling necessary to assure 
cfecrve results. In the process, the alter- 
native solutions invariably call for a variety 
of methods and materials, including per- 
tinent applications of media. The varlous 
forms of media and mediated materials, 
along with other materials and methods, 
play a coordinated role in which effective- 
ness is a built-in performance criterion. 

The specific examples in this chapter 
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show patterns of use incorporating a va- 
riety of media and methods from primary 
to community college levels and a variety 
of degrees of appheation of Instructional 
Development principles. The principles 
demonstrated apply with equal validity at 
university and adult education levels since 
they are essentially based on the principles 
of how people learn and on how conditions 
for such learning can be optimized. 

Example 1. An entire school district 
was mobilized to carry on a very compre- 
hensive instructional program. The result 
was the reorganization of curriculum con- 
tent and, more important, the development 
of continuing self-tutorial instructional 
materials and techniques that allow chil- 
dren to show continuing initiative and 
progress in terms of their own interest and 
enthusiasm. 

Example 2. An individual teacher 
capitalized on some area history and for- 
tuitous events to organize an exciting unit 
around a specific topic, relying heavily on 
area resources, pupil-teacher planning, and 
extensive community involvement and as- 
sistance. 

Example 3. Again an individual teacher 
organized a program around a specific, 
though broader, topic. All the activities 
were evolved during pupil-teacher plan- 
ning. The quest for alternative interrelated 
mee opportunities was pursued with par- 
ticular effectiveness. Again the reliance on 
community ieoleoments was great. 

Example 4. A group of teachers work- 
ing independently within their own social 
studies department apphed Instructional 
Development techniques during the forma- 
tion and use of an inc eucuonaln unit. In this 
case, pupil-teacher planning was an en- 
larged activity that involved teachers, stu- 
Heres and community representatives. The 
basic factor in the success of this unit was 
modular scheduling of appropriate learning 


strategies built around four types of 
instructional organization (large groups, 
medium-size groups, small groups, Indi- 
vidualized Instruction). This example un- 
derscores the fact that many and varied 
learning resource materials are vital to the 
success of Individualized Instruction. This 
application of Instructional Development 
principles is an example of the cooperative 
and continuing involvement of the members 
of one department in upgrading their own 
instructional plans, teaching strategies, and 
learning resources. 

Example 5. Some unique, innovative, 
and specific applications of Instructional 
Development techniques in business educa- 
tion and the natural sciences are described 


Further learner response projects 


1 

Set up a committee of three or more with 
particular interest in the potentials of 
planetariums in teaching. Visit a nearby 
planetarium, if there is one, or write or 
phone for information and examples of 
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as developed and applied in two dynamic 
community college programs. These ex- 
amples show how instructional programs 
can be adapted to a wide range of indi- 
vidual differences and needs and how media 
in a variety of forms can be used as integral 
rather than supplementary elements in the 
instructional process. Cost and evaluation 
data are included for one subject area. 
Example 6. Planetarium and multi- 
image presentation programs in a number 
of school systems are described and dis- 
cussed, with emphasis on their creative po- 
tentialities for a variety of new and 
significant kinds of learning experiences, 
in addition to the natural applications of 
planetariums for study of the universe. 


unique learning experiences made available 
through planetariums in various subjects 
and grade levels. Follow up with a presen- 
tation or report to your media class. (See 
the source lists in the Appendiz. ) 


2 

Analyze one of the teaching examples in the 
chapter (or another of your choice) ac- 
cording to the steps in the Instructional 
Development model. So far as the informa- 


tion given indicates, which I.D. require- 
ments appear to have been adequately met, 
which appear to have been ignored, and 
which fall somewhere in between? 


3 

Choose a typical teaching-learning example 
about which there is no evidence that I.D. 
principles have been applied in its planning 
and development and apply the same anal- 
ysis as in Project 2. Make alist of the 


4 
Can you tell by observing a teaching unit 
im use whether or not I.D. principles have 
been employed in its planning and develop- 
ment ? If not, how can you tell—that is, 
what evidence is necessary? Finally, what 


similarities between the two situations and 
another list of the differences between the 
two. What conclusions can you draw from 
the comparison? 


difference does it make whether I.D. is used 
or not? What real advantages does I.D. 
have over other less precise types of edu- 
cational planning ? 
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sponse Pairs, Single and Multiple Dis- 
criminations 
—Content Analysis 
—Stimulus-Response Pairs in Chain Ac- 
tivities 
—Influence of Objectives on Content 
—Developing Objectives and Deriving 
Content 
—Programmed Lesson Plans and Instrue- 
tional Media 
—Validation 
Galaxy of Motion Picture Documents on Com- 
munication Theory and the New Educa- 
tional Media, 16mm films, color. Ohio State 
University, 1966 (35 titles). 
Individualized Instruction, eolor slides with 
tapes. AECT, 1970 (24 titles). 
Instructional Development, 16mm film, b/w, 17 
min. Indiana University, 1971. 
Instructional Development: The People, 16mm 


film, color, 19 min. Michigan State Univer- 
sity, 1971. 

Instructional Development: The Process, 16mm 
film, color, 26 min. Michigan State Univer- 
sity, 1972. 

Instructional Development: The Results, 16mm 
film, color, 10 min. Michigan State Univer- 
sity, 1971. 

Introduction to Feedback, 16mm film, color, 12 
min. IBM, 1963. 

Make a Mighty Reach, 16mm film, color, 56 min. 
IDEA, 1967. 

Planning and Organizing for Teaching, 35mm 
filmstrip, sound, b/w, 110 frames. NEA, 
1965. 

Programming Is a Process, 16mm film, color, 32 
min. University of Tllinois, 1967. 

Systems Engineering of Learning, 35mm film- 
strip, sound, color, 114 frames. Educational 
and Training Consultants Company, 979 
Teakwood Road, Los Angeles, Calif. 90049, 
1964, 

Using Motion Film in the Classroom, 16mm 
film, color, 11 min. Educational Media Labs, 
4101 South Congress Avenue, Austin, Tex. 
78745, 1968. 

VIMCET Series, 35mm filmstrips, sound, color. 


Source references 


See source lists in the Appendix; particu- 
larly relevant sections are: Furniture and 
Facilities; Learning Resources Facilities: 
Listening Laboratories; Individualized 
Instruction; Multimedia Equipment and 
Materials; Planetariums; Programed Jn- 
struction. 
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VIMCET, P.O. Box 24714, Los Angeles, 
Calif. 90024 (1969). Unit titles follow: 
—Systematic Instructional Decision Making 
—Edueational Objectives 
—Selecting Appropriate Educational Ob- 
jectives 
—Hstablishing Performance Standards 
—Appropriate Practice 
—Perceived Purpose 
—Hvaluation 
—Curriculum Rationale 
—Defining Content for Objectives 
—Identifying Affective Objectives 
—Analyzing Learning Outcomes 
—Knowledge of Results 
—Teaching Units and Lesson Plans 
—Teaching of Reading 
—Discipline in the Classroom 
—Modern Measurement Methods 
—Instructional Supervision 
—Experimental Designs for School Re- 
search 

—Behavioral Objectives Debate 
—Criterion-Referenced Instruction 

What Is an IDI? 16mm film, color, 18 min. Na- 
tional Special Media Institutes, Syracuse 
University, 1971. 


See Student Production Guide, Chapter 4, 
“Producing Photo and Sound Materials for 
Instruction,” particularly the multi-image 
sections of Photo and Sound Materials: 
Design and Use, Photographie Slide Pro- 
duction, and Filmstrip Production. 


Source lists 


NE testimony to the rapidly growing 

use of media and technology in vari- 

ous forms is the expanding number 
of sources from which materials can be ob- 
tained. This rapid increase produces both ben- 
efits and problems for the teacher or resources 
librarian. The benefits, of course, lie in the 
opportunity today to find not only many more 
mediated learning materials than ever before 
but also better ones; the chances of locating 
just the right film, filmstrip, transparency, or 
other material for a specific purpose (or of 
finding several suitable alternatives) are vastly 
improved over what they were even a few 
years ago. The problems, however, arise from 
the same source as the benefits. The amounts 
of useful materials now available are so great 
that it is increasingly difficult to find out what 
materials even exist on any given topic, and 
then we must face the almost equally com- 
plex problem of finding where they may be 


conveniently obtained. There are more than 
4,000 producers and distributors of instructional 
films, for example, and relatively few of these 
provide a rental service for their films. Thus 
the user must go to the catalogs of university, 
school system, or regional center film libraries 
to find a convenient source. 

One day, perhaps in the not too distant 
future, there will be computerized catalogs on 
a vast number of topics in practically all sub- 
jects and grade levels. These catalogs, inelud- 
ing rental source information where appro- 
priate, may be located in local or regional 
Education Centers now being planned by the 
U. 8. Office of Edueation to be established 
through State Departments of Education, along 
with a system of Educational Extension Agents 
whose duties will include making such informa- 
tion readily available to individual schools or 
school systems. 

Kven now, comprehensive source guides for 
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35mm filmstrips and 8mm and 16mm motion 
pictures are being compiled by such agencies as 
the National Information Center for Educa- 
tional Media at the University of Southern 
California and published by the R. R. Bowker 
Company, 1180 Avenue of the Americas, New 
York, N.Y. 10036. These and similar compre- 
hensive listings, such as the monthly Schwann 
LP record catalog, available in all record shops, 
and the National Audiotape Catalog, available 
from the Association for Educational Com- 
munications and Technology, 1201 16th Street, 
N.W., Washington, D.C. 20036, are important 
steps forward. 

For the vast majority of teachers, however, 
who often do not have such comprehensive cata- 
logs readily available to them, there is still value 
and convenience in a listing of major sources 
for various types of media equipment and 
materials such as this one which we have com- 
piled. For the reader’s convenience, these source 
lists are organized like the “Yellow Pages” in 
the telephone directory—with major headings, 
subheadings, and cross references throughout. 
Thus under the heading Display Surfaces and 
Supplies are listed major sources of Bulletin 
Boards, Chalkboards and Magnetic Boards, and 
Easels, Flannel Boards, Feltboards, and Hook- 
and-Loop Boards. Major headings identical to 
those in these lists are included in the Refer- 
ences at the end of each chapter, references to 
specific lists in this Appendix, 

Even though they are extensive, these 
source lists are not intended to be exhaustive. 
In an effort to keep the lists to manageable and 
useful proportions, only major sources have 
been included. Inevitably, other valuable and 
useful sources, particularly regional and local 
sources, have been omitted. 


Acoustical materials 
See Furniture and facilities 


Adhesive mounting materials 
See Graphic materials 


Adhesives 
See Graphic materials 
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Animals, 3-D 
See Three-dimensional materials 


Aquariums, 3-D 
See Three-dimensional materials 


Art, clip 
See Graphic materials 


Art supplies—general 

CCM Arts and Crafts, Inc., 9520 Baltimore 
Avenue, College Park, Md. 20740. 

Dick Blick, P.O. Box 1267, Galesburg, III. 
61401. 

Milton Bradley Company, 74 Park St., Spring- 
field, Mass. 01105. 

Arthur Brown and Bros., Inc., 2 W. 46th St., 
New York, N.Y. 10036. 

Creative Playthings, Ine., Princeton, N.J., 
08540. : 

Kaster Handicraft Supply Company, Ine., 151 
Spring St., New York, N.Y. 10012. 

M. Grumbacher, Inc., 460 W. 34th St., New 
York, N.Y. 10001. 


Audio equipment and materials 


RADIO NETWORKS 

American Broadcasting Company, 1330 Avenue 
of the Americas, New York, N.Y. 10019. 

Columbia Broadcasting System, 51 W. 52nd St., 
New York, N.Y. 10019. 

Mutual Broadcasting System, 135 W. 50th St., 
New York, N.Y. 10020. 

National Broadcasting Company, 30 Rockefeller 
Plaza, New York, N.Y. 10020. 


RECORD PLAYERS, TRANSCRIBERS, 

RADIO RECEIVERS 

Allied Radio Corporation, 100 N. Western Ave., 
Chieago, Il., 60612. 

Audio-Master Corporation, 121 W. 45th St., 
New York, N.Y., 10036. 

Audiotronics Corp., 7428 Bellaire Ave., N. 
Hollywood, Calif. 91603. 

Bogen Company, Division of Lear-Siegler, Ine., 
POBox 500: Paramus, N.J. 07652. 

DuKane Corp., 103 N. 11th St., St. Charles, Tl. 
60174. 


Neweomb-Audio Produets Co., 12881 Bradley 
Ave., Sylman, Calif. 91342. 

Radio-Matie of America, Inc., 760 Ramsey Ave., 
Hillside, N.J. 07205. 

Rheem-Califone Division, 5922 Boweroft St., 
Los Angeles, Calif. 90016. 

U.S. Recording Co., 1347 S. Capitol St., Wash- 
ington, D.C. 20003. 

V-M Corp., P.O. Box 1247, Benton Harbor, 
Mich. 94022. 

Webcor Sales Co., 5610 W. Bloomingdale Ave., 
Chicago, Ill. 60639. 

Zenith Sales Corp., 1900 N. Austin, Chicago, 
Ill. 60639. 


RECORDINGS AND TRANSCRIPTIONS 

American Library Association, 50 E. Huron St., 
Chicago, Ill., 60611. 

Audio Cardalog, Box 989, Larchmont, N.Y. 
10538 ; $30.00 annual subseription. 

Caedmon Records, 461 Eighth Ave., New York, 
N.Y. 10001. 

Capitol Records Distributing Corp., 1750 N. 
Vine St., Hollywood, Calif. 90028. 

Jack C. Coffey Co., Inc., P.O. Box 131, Wau- 
kegan, Ll. 60085. 

Columbia Records, Educational Division, 51 W. 
52nd St., New York, N.Y., 10019. 

Decca Records, Inc., 50 W. 57th St., New York, 
N.Y., 10019. 

Walt Disney Educational Materials Co., 800 
Sonora Ave., Glendale, Calif. 91201. 

EMC Corporation, Educational Materials Di- 
vision, 180 E. 6th St., St. Paul, Minn. 55101. 

Enrichment Materials, Inc., A Division of 
Scholastic, 50 W. 44th St., New York, N.Y. 
10036. 

Enrichment Teaching Materials, Ine., 71 EH. 
23rd St., New York, N.Y. 10010. 

Epic Records, 51 W. 52nd St., New York, N.Y. 
10019. 

Folkways Records and Service Corporation, 50 
W. 44th St., New York, N.Y. 10036. 

Ginn and Co., 125 Second Ave., Waltham, Mass. 
02154. 

Harcourt Brace Jovanovich, 757 Third Ave., 
New York, N.Y. 10017. 

Linguaphone Institute, 437 Madison Ave., New 
York, N.Y. 10022. 

London Records, 539 W. 25th St., New York, 
N.Y. 10001. 
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National Council of Teachers of English, 704 
8. Sixth St., Champaign, IIl., 61820. 

RCA Victor Division, Radio Corporation of 
America, Audio Visual Marketing Division, 
Front and Cooper Sts., Camden, N.J. 08102. 

Scholastic Magazines, Inc., 50 W. 44th St., New 
York, N.Y. 10036. 

Schwann LP Record Catalog, 137 Newbury St., 
Boston, Mass. 02116. 

Spoken Arts, Ine, 310 North Ave. New 
Rochelle, N.Y. 10801. 

H. Wilson Corporation, 555 W. Taft Dr., South 
Holland, Il. 60473. 

Young Peoples Records, Children’s Record 
Guild, 225 Park Ave. S., New York, N.Y. 
10003. 


TAPE MANUFACTURERS 

Ampex Corp., 2201 Lundmeier Rd., Elk Grove 
Village, Ill. 60007. 

E. 1. DuPont de Nemours & Company, Wil- 
mington, Del., 19898. 

Memorex Corp., San Towas at Central Express- 
way, Santa Clara, Calif. 95052. 

Radio Corporation of America, Audio Visual 
Marketing Division, Front and Cooper 
Sts., Camden, N.J. 08102. 

Reeves Sounderaft Corporation, 15 Great Pas- 
tures Rd., Danbury, Conn. 06810. 

Sony Superscope, Inc., 8150 Vineland Ave., 
Sun Valley, Calif. 91352. 

3M Company, 3M Center, St. Paul, Minn. 
55119. 


TAPE RECORDERS 

Ampex Corp., 2201 Landmeier Rd., Elk Grove 
Village, Il. 60007. 

Audiotronics Corporation, 7428 Bellaire Ave., 
North Hollywood, Calif. 91603. 

Bell and Howell Company, 7100 McCormick 
Rd., Chicago, Il. 60645, 

Newcomb Audio Products Co., 12881 Bradley 
Ave., Sylmar, Calif. 91342. 

RCA Victor Division, Radio Corporation of 
America, Audio Visual Marketing Division, 
Front and Cooper Sts., Camden, N.J., 
08102. 

Rheem-Califone Division, 5922 Boweroft St., 
Los Angeles, Calif. 90016. 

Sony Superscope, Inc., 8150 Vineland Ave., 
Sun Valley, Calif. 91352. 


Tandberg of America, Inc., 8 Third Ave., Pel- 
ham, N.Y. 10803. 

Telex-Communication Div., 9600 Aldrich Ave. 
S., Minneapolis, Minn. 55420. 

3M Company, 3M Center, St. Paul, Minn. 55119. 

V-M Corporation, P.O. Box 1247, Benton Har- 
bor, Mich. 49022. 

Webcor Sales Co., 5610 W. Bloomingdale Ave., 
Chicago, Ill. 60639. 


TAPE SOURCES 

In every community there are individuals 
who have audiotape or record collections and 
who are willing to work with interested students. 
College or university film libraries frequently 
also have audiotape libraries and an inexpen- 
sive duplicating service for schools. Possible 
sources of both types should be checked loeally. 


Academic Recording Institute, P.O. Box 22961, 
Houston, Tex. 77027. 

Allied-Radio Shack, 1515 So. University Dr., 
Ft. Worth, Tex. 76107. 

Ampex Corp., 2201 Landmeier Rd., Elk Grove 
Village, Ill. 60007. 

Associated Educational Materials Co., Inc., 14 
Glenwood Ave., Raleigh, N.C. 27602. 

Capitol Records Distributing Corp., 1750 N. 
Vine St., Hollywood, Calif. 90028. 

Educational Activities, Inc., P.O. Box 392, 
Freeport, N.Y. 11520. 

Educational Development Laboratories, Ine., 
Huntington, N.Y. 11743. 

EMC Corporation, Educational Materials Di- 
vision, 180 EK. 6th St. St. Paul, Minn. 
55101. 

Imperial International Learning Corp., P.O. 
Box 548, Kankakee, Il. 60901. 

International Film Bureau, Inc., 332 S. Michi- 
gan Ave., Chicago, Ill. 60604. 

National Association of Educational Broad- 
casters, 1346 Connecticut Ave. N.W., 
Washington, D.C. 20036. 

National Tape Repository, Bureau of Audio- 
visual Instruction, Stadium Bldg., 348, 
University of Colorado, Boulder, Colo. 
80907. 

Spoken Arts, Inc. 319 North Ave. New 
Rochelle, N.Y. 10801. 

Tapes Unlimited, 13001 Puritan Ave., Michigan 
48227. 

World Tapes for Education, Box 9211, Dallas, 
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Tex. 75215 (Recordings from students, 
teachers, and others from various parts of 


the world.). 


Audiotape libraries 
See Audio equipment and materials: 
tape sources 


Audiotape manufacturers 
See Audio equipment and materials 


Automatic filmstrip projectors 
See Projectors: filmstrip projectors 


Building equipment 
See Furniture and facilities 


Bulletin board materials. 
See Display surfaces and supplies 


Cameras, motion picture 
See Photographic equipment 


Cameras, still 
See Photographic equipment 


Chalkboard supplies 
See Display surfaces and supplies 


Chalkboards 
See Display surfaces and supplies 


Charts and graphs 
See Graphic materials 


Coloring and shading materials 
See Graphic materials 


Comics 


Children’s Television Workshop, 
Plaza, New York, N.Y. 10023. 


1 Lincoln 


General Electric Co., Educational Relations, 
570 Lexington Ave., New York, N.Y. 10022. 


Commerical transparencies 
See Transparencies 


Computers and programs 

Control Data Corp., 8100 34th Ave. South, 
Minneapolis, Minn. 55440. 

Digital Equipment Corp., 146 Main S&t., 
Maynard, Mass. 01754. 

Entelek, Incorporated, 42 Pleasant Street, New- 
buryport, Mass. 01950. 

Honeywell, Inc., Wellesley Hills, Mass. 02181. 
IBM, Thomas J. Watson Research Center, P.O. 
Box 218, Yorktown Heights, N.Y. 10598. 
Information Systems—Edueation, General Elec- 

trie Company, 13430 North Black Canyon 
Highway, Phoenix, Ariz. 85023. 
Information Transfer Corporation, 214 Wor- 
cester Rd., Wellesley, Mass. 02181. 
Philco-Ford, C and Tioga Streets, Philadelphia, 
Pa. 19134. 
RCA, Instructional Systems Division, 530 Uni- 
versity Ave., Palo Alto, Calif. 94301. 
Remington Rand, 1290 Avenue of the Americas, 
New York, N.Y. 10019. 


Copiers, slide 
See Photographic equipment: slide copiers 


Copying equipment 
See Reproduction equipment 


Demonstration science equipment 
See Three-dimensional materials 


Display surfaces and supplies 


BULLETIN BOARDS AND SUPPLIES 

Aeme Bulletin Board and Directory Company, 
37 E. 12th St., New York, N.Y. 10003. 

Advance Products Co., 2300 E. Douglas Ave., 
Wichita, Kansas 67214 (easels). 

Bangor Cork Company, Williams and D Sts., 
Pen Argyl, Pa. 18072. 
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Beckley-Cardy Company, 1900 N. Narragansett 
St., Chicago, Il. 60639. 

Brooks Manufacturing Company, 11333 Wil- 
liamson Road., P.O. Box 41195, Cincinnati, 
Ohio 45241 (plastic reusable adhesive). 

Brunswick Corporation, 2605 E. Kilgore Rd., 
Kalamazoo, Mich. 49003. 

Bulletin Board Styx, Lea Audio-Visual Service, 
184 Audly Dr., Sun Prairie, Wis. 53590. 
Bulletin Boards and Directory Products, Inc., 
724 Broadway, New York, N.Y. 10003. 
Eberhard Faber, Inc., Wilkes-Barre, Pa. 18701. 
Leah Audio-Visual Service, 184 Audly Dr., Sun 

Prairie, Wis. 53590. 

Magnetic Aids, Inc.., 11 W. 42nd St., New York, 
N.Y. 10036. 

Magnet Sales Co., 3935 §. Vermont, Los 
Angeles, Calif. 90037. 

Masonite Corporation, 29 No. Wacker Dr., 
Chicago, Ill. 60606. 

Silver Burdett Company, 460 S. Northwest 
Highway, Park Ridge, Ill. 60068. 

Visual Crafts Supply Co., 640 N. Willow St., 
Kent, Ohio 44240. 

Visual Specialties Co., 127 §. Saginaw St., 
Byron, Mich. 48418. 


CHALKBOARDS, MAGNETIC BOARDS, 

AND SUPPLIES 

A-1 School Equipment Co., 2511 East Imperial 
Highway, Los Angeles, Calif., 90059. 

Beckley-Cardy Co., 1900 N. Narragansett St., 
Chicago, Ill. 60639 (Slato Steel chalk- 
board: porcelain or vitreous surface, steel, 
magnetic). 

Brunswick-Corp., 69 W. Washington, Chicago, 
Til. 60602. 

Brunswick Corporation, 2605 East Kilgore 
Road, Kalamazoo, Mich. 49003 (chalkboard 
school equipment). 

Com-Pak Chemical Corporation, 223 South 
Holmes St., Shakopee, Minn. 55379. 

Corbett Blackboard Stencils, 548 Third Avenue, 
North Pelham, N.Y. 10803 (chalkboard 
stencils: ready-made, perforated patterns 
of maps, graph outlines, ete.). 

Edueational Aids, Ine., Union Hill Bldg., West 
Conshohocken, Pa. 19428. 

Ronald Kyrich Co., 560 N.E. 42nd St., Ft. 
Lauderdale, Fla. 33308. 

Ideal School Supply Co., 11000 So. Ravergne 
Ave., Oak Lawn, Ill. 60453. 


Madison A-V Co., 62 Grand St., New York, 
N.Y. 10013. 

Maggie Magnet Visual Aids Corp., 11 W. 42nd 
St., New York, N.Y. 10036. 

Magna Visual, Inc., 1200 N. Rock Hill Road, 
St. Louis, Mo. 63124. 

Johns-Manville, Greenwood Plaza, Denver, 
Colo. 80217. 

Charles Mayer Studios, Inc., 776 Commins St., 
Akron, Ohio 44307. 

Miami Magnet Company, 7846 West 2nd Court, 
Hialeah, Fla. 33014. 

Oravisual Company, Inc., P.O. Box 11150, St. 
Petersburg, Fla. 33733. 

United States Plywood Corp., 55 W. 44th St., 
New York, N.Y. 10036. 

Weber-Costello Company, 1900 N. Narragansett 
Ave., Chicago Heights, Il. 60639. 


EASELS, FLANNEL BOARDS, FELT- 

BOARDS, HOOK-AND-LOOP BOARDS 

Arlington Aluminum Co., 19303 W. Davison 
Ave., Detroit, Mich. 48223. 

Chartpak, One River Road, Leeds, Mass. 01053. 

Educational Supply and Specialty Co., 2833 
Gage Ave., Huntington Park, Calif. 90255. 

Follett Educational Corp., 1010 W. Washington 
Blvyd., Chicago, Ill. 60607. 
GAF Corporation, Industrial Products Division, 
140 W. dist St., New York, N.Y. 10020. 
Holt, Rinehart and Winston, Ine., 383 Madison 
Ave., New York, N.Y. 10017. 

Judy Company. See Silver Burdett Company. 

Maharam Fabrie Corp., 130 W. 46th St., New 
York, N.Y. 10036. 

Charles Mayer Studios, Inc., 776 Commins St., 
Akron, Ohio 44307. 

Ohio Flock-Cote Co., 13229 Shaw Ave., 
East Cleveland, Ohio 44112. 

Oravisual Company, Ine., P.O. Box 11150, St. 
Petersburg, Fla. 33733. 

Program Aids Co., Inc., 550 Garden Ave., Mt. 
Vernon, N.Y. 10553. 

Reynolds Metals Co., 2000 8. Ninth St., Louis- 
ville, Ky. 40208. 

Silver Burdett Company, 460 So. Northwest 
Highway, Park Ridge, TIl. 60068. 


Dry mounting materials 
See Graphic materials: mounting materials 
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Duplicating equipment 
See Reproduction equipment 


Easels 
See Display surfaces and supplies 


8mm film sources 
See Films 


8mm projectors 
See Projectors: motion picture projectors, 8mm 


Facilities, furniture, etc. 
See Furniture and facilities 


Feltboards 
See Display surfaces and supplies 


Film indexes 
See Films 


Films 


GENERAL SOURCES 

Academy Films, 800 N. Seward St., Hollywood, 
Calif. 90038. 

Association-Sterling Films, Ine., 866 Third 
Ave., New York, N.Y. 10022. 

The Athletic Institute, 805 Merchandise Mart, 
Chicago, Ill. 60654 (physical education 
films). 

AV Explorations, 505 Delaware Ave., Buffalo, 
N.Y. 14202. 

Avis Films, Ine., 2408 W. Olive Ave., Burbank, 
Calif. 91506. 

Bailey-Film Associates, 11559 Santa Monica 
Blvd., Los Angeles, Calif. 90025. 

Arthur Barr Productions, 1029 N. Allen Ave., 
Pasadena, Calif., 91104. 

Campus Film Distributors Corp., 20 E. 46th Se 
New York, N.Y. 10017. : 
Carousel Films, Ine., 1501 Broadway, New 

York, N.Y. 10036. 

Chandler Publishing Co., 124 Spear St., San 
Francisco, Calif. 94105. 

Churehill Films, 662 N. Robertson Blvd., Los 
Angeles, Calif. 90069. 


John Colburn, Associates, Inc., P.O. Box 187, 
Lake Bluff, Ill. 60044. 

Columbia University Press, Center for Mass 
Communication, 1125 Amsterdam Ave., 
New York, N.Y. 10025. 

Contemporary Films/MeGraw-Hill, Leo R. 
Dratfield, President, 330 W. 42nd St., New 
York, N.Y. 10036. 

Coronet Films, 65 East South Water St., Chi- 
eago, Ill. 60611. 

Walt Disney Films, 800 Sonora, Glendale, Calif. 
91201. 

DuArt Laboratories, Inc., 245 W. 55th St., New 
York, N.Y. 10019. 

Ealing Corp., 2225 Massachusetts Ave., Cam- 
bridge, Mass. 02140. 

Encyclopaedia Britannica Edueational Corp., 
425 N. Michigan Ave., Chicago, Ill. 60611. 

Environmental Films, Ine., 8228 Sulphur Mt. 
Rd., Ojai, Calif. 93203. 

Films, Inc., 1144 Wilmette Ave., Wilmette, Il. 
60091. 

Films of the Nations, Inc., 305 E. 86th St., New 
York, N.Y. 10028. 

Frith Films, 1816 N. Highland Ave., Holly- 
wood, Calif. 90028. 

Harper & Row, Media Dept., 10 East 53rd St., 
New York, N.Y. 10022. 

Heidenkamp Nature Pictures, 538 Glen Arden 
Dr., Pittsburgh, Pa. 15208. 

Paul Hoefler Productions, P.O. Box 1313, La 
Jolla, Calif. 92037. 

Ideal Pictures, Inc., 15924 Grand River Ave., 
Detroit, Mich. 48227. 

Indiana University, Audio-Visual Center, 
Bloomington, Ind. 47401. 

International Film Bureau, 322 §S. Michigan 
Ave., Chicago, Ill. 60604. 

International Film Foundation, 475 Fifth Ave., 
New York, N.Y. 10017. 

Johnson Hunt Productions, La Canada, Calif., 
91011. 

Journal Films, Inc., 909 W. Diversey Parkway, 
Chicago, Il. 60614 

Carl F. Mahnke, Productions, 215 East 3rd St., 
Des Moines, Iowa 50309. 

McGraw-Hill Book Company, Text-Film Di- 
vision, 330 West 42nd St., New York, N.Y. 
10036. 

Michigan State University, Instructional Media 
Center, East Lansing, Mich. 48823. 
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Modern Learning Aids, 1212 Avenue of the 
Americas, New York, N.Y. 10036. 

Moody Institute of Science, Educational Film 
Division, 12000 E. Washington, Whittier, 
Calif. 90606. 

National Film Board of Canada, P.O. Box 6100, 
Montreal 3, Canada; Suite 819, 680 Fifth 
Ave., New York, N.Y. 10019; or Suite 2320, 
230 N. Michigan Ave., Chicago, Ill. 60601. 

New York University Film Library, Distribu- 
tion Department, 26 Washington Pl., New 
York, N.Y. 10003. 

Pennsylvania State University, Audio-Visual 
Services, Pattee Library, University Park, 
Pa. 16802 (also Psychological Cinema 
Register). 

Purdue University, Audio-Visual Center, La- 
fayette, Ind. 47907. 

Society for Visual Edueation, Ine., 1345 Di- 
versey Parkway, Chicago, Ill. 60614. 

State University of Iowa, Bureau of Audio- 
Visual Instruction, Extension Division, 
Towa City, Iowa 52240. 

Sterling Educational Films, Inc., 241 E. 34th 
St., New York, N.Y. 10016. 

Sutherland Educational Films, 201 N. Occi- 
dental Blvd., Los Angeles, Calif. 90026 
(elementary and secondary science). 

Syracuse University, Center for Instructional 
Communications Bldg. D-7, Colvin Lane, 
Syracuse, N.Y. 13210. 

Teaching F'ilm Custodians, Inc., 25 W. 43rd St., 
New York, N.Y. 10036. 

Technicolor, Ine., 1300 Frawley Dr., Costa 
Mesa, Calif. 92627. 

Thorne Films, Ine., 1229 University Ave., 
3o0ulder, Colo. 80302. 

U.S. Department of Agriculture, Motion Pic- 
ture Service, Office of Information, Wash- 
ington, D.C. 20250. 

U.S. Department of Interior, Bureau of Com- 
mercial Fisheries, Washington, D.C. 20242. 

U.S. Department of Justice, Federal Bureau of 
Investigation, Washington, D.C. 20535. 

U.S. Forest Service, A-V Branch, 12 Indepen- 
dence Ave., Washington, D.C. 20003. 

Universal Education and Visual Arts, 221 Park 
Ave. §., New York, N.Y. 10003. 

University of California, Extension Media 
Center, Film Distribution, 2223 Fulton St., 
Berkeley, Calif. 94720. 


University of Michigan, Audio-Visual Eduea- 
tion Center, Frieze Bldg., Ann Arbor, 
Mich. 48104. 

University of Minnesota, Audio-Visual Eduea- 
tion Service, Wesbrook Hall, Minneapolis, 
Minn. 55455. 

University of Nebraska, Bureau of Audio- 
Visual Instruction, University Extension 
Division, Lincoln, Nebr. 68508. 

University of Oklahoma, Audio-Visual Educa- 
tion, Norman, Okla. 73069. 

University of Southern California, Department 
of Cinema, Filmstrip Distribution Unit, 
University Park, Los Angeles, Calif. 90007. 

University of Wisconsin, Bureau of Audio- 
Visual Instruction, University Extension, 
1312 W. Johnson St., Madison, Wis. 53701. 

Wayne University, Audio-Visual Materials 
Bureau, Detroit, Mich. 48201. 

Wexler Film Productions, 801 N. Seward St., 
Los Angeles, Calif. 90038. 

See also Free and Inexpensive Materials. 


INDEXES 

Edueational Television Motion Pictures, NET 
Film Service, Audio-Visual Center, Indiana 
University, Bloomington, Ind., 47401 (eata- 
log of programs available in 16mm film and 
on videotape). 

8mm Film Directory, published by Compre- 
hensive Service Corp., 250 West 64th St., 
New York, N.Y. 10023, in 1969, $10.50. 

Index of 8mm Educational Motion Cartridges, 
published by R. R. Bowker Co., 1180 Ave- 
nue of the Americas, New York, N.Y. 
10036, in 1969, $16.00 (lists more than 9,000 
items). 

Index to 16mm Educational Films, prepared by 
the National Information Center for Edu- 
cational Media, is available from R. R. 
Bowker Co., 1180 Avenue of the Americas, 
New York, N.Y. 10036, for $39.50. 

Iabrary of Congress Catalog: Motion Pictures 
and Filmstrips began in 1953 and has been 
cumulative since that date. It includes 
listing by title and subject of all educa- 
tional motion pictures and filmstrips re- 
leased in the United States and Canada and 
cataloged on the Library of Congress 
printed cards. 
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REVIEWS 

KFLA Evaluations, Educational Film Library 
Association, 17 West 60th St., New York, 
N.Y. 10023. 1948-1964—#30.00; 1964-1967 
—$12.00; Membership $50.00/ Year. 

Landers Film Reviews, P.O. Box 69760, Los 
Angeles, Calif. 60069. Subscription rate 
$33.50/ Year, except July and August, Vol. 
6—-11— $37.00, Vol. 12 & up—$33.50. 


Filmstrip projectors 
See Projectors 


Filmstrips 

The major source guide for 35mm filmstrips is 
the Index to 35mm Educational Flmstrips 
published by R. R. Bowker Co., 1180 
Avenue of the Americas, New York, N.Y. 
10036. It sells for $34.00 and is scheduled 
to be updated by means of regular supple- 
ments. It has been compiled by the National « 
Information Center for Education Media 
at the University of Southern California. 

BFA—Educational Media, 2211 Michigan Ave., 
Santa Moniea, Calif. 90404. 

Coronet Films, 65 E. South Water St., Chicago, 
Ill. 60601. 

DuKane Corp., 103 N. 11th Ave., St. Charles, 
Til. 60174. 

Educators Guide to Free Filmstrips, Educators 
Progress Service, Randolph, Wis. 53956. 
$7.00 (issued annually). 

EMC Corporation, Educational Materials Di- 
vision, 180 KE. 6th St. St. Paul, Minn. 
55101. 

Eneyelopaedia Britannica Edueational Corp., 
425 N. Michigan Ave., Chieago, Ill. 60611. 

Knrichment Materials Ine., A Division of 
Scholastic, 50 W. 44th St., New WonkwNye 
10036. 

Kye Gate House, Inc., 14601 Archer Ave., 
Jamaica, N.Y. 11435. 

Filmstrip House, Ine., 432 Park Ave. 8., New 
York, N.Y. 10016. 

Guidance Associates, 23 Washington Ave., 
Pleasantville, N.Y. 10570. 

Imperial Film Company, 4404 South Florida 
Ave., Lakewood, Fla. 33803. 


Informative Classroom Pictures, 31 Ottawa 
Ave., N.W., Grand Rapids, Mich. 49501. 
Jam Handy Organization, 2843 E. Grand Blvd., 

Detroit, Mich. 48211. 

Time/Life Edueation, Time/Life Building, 
Rockefeller Center, New York, N.Y. 10020. 

McGraw-Hill Book Company, Text-Film Di- 
vision, 330 West 42nd St., New York, N.Y. 
10036. 

Moody Institute of Science, Educational Film 
Division, 12000 E. Washington Blvd., 
Whittier, Calif. 90606. 

National Film Board of Canada, 680 Fifth Ave., 
Suite 819, New York, N.Y. 10019. 

New York Times, Library Services Division, 
229 W. 43rd St., New York, N.Y. 10036. 
Popular Science Publishing Co., Audio-Visual 
Division, 355 Lexington Ave., New York, 

INGYS LOOT: 

Sandak, Inc., 4 E. 48th St., New York, N.Y. 
10017. 

Society for Visual Edueation, Ine., 1345 W. 
Diversey Parkway, Chicago, Ill. 60614. 
Stanley Bowmar Co., 4 Broadway, Valhalla, 

N.Y. 10595. 

Technicolor, Inc., 299 Kalmus Drive, Costa 
Mesa, Calif. 92627. 

Universal Education and Visual Arts, 221 Park 
Ave. S., New York, N.Y. 10003. 

Weston Woods Studio, Inc., Weston, Conn. 
06880. 


Flannelboards 
See Display surfaces and supplies 


Flat pictures 

Local resource people often are excellent 
sources of flat pictures. For example, fellow 
teachers and/or parents who have taken vaca- 
tion trips may have good pictures available. 
Business and industries in the community are 
also immediate possibilities. Other useful sources 
include national magazines, service organiza- 
tion publications, libraries, historical societies, 
and airlines. Student-made photographs are 
valuable in a variety of contexts, including the 
development of visual literacy skills. This source 
has become more generally feasible because ad- 
vances in photography have now made it possi- 
ble to provide students with simple but reliable 
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cameras for as little as $2.00 to $8.00 each. 


A very useful index to primary sources of pic- 
ture materials is Catherine M. Williams, 
Learning from Pictures, 2nd ed., Assn. for 
Educational Communications and Tech- 
nology, 1201 16th St., N.W., Washington, 
D.C. 20036. 1968, $4.50 (AECT was for- 
merly DAVI, a department of the Natl. 
Edueation Association ). 

American Museum of Natural History, Central 
Park West at 79th St., New York, N.Y. 
10024. 

American Petroleum Institute, 1271 Avenue of 
the Americas, New York, N.Y. 10020. 

Artex Prints, Inc., P.O. Box 70, Westport, 
Conn. 06880 (color art reproductions). 
Audio-Visual Enterprises, 911 Laguna Rd., 

Pasadena, Calif. 91105. 

Basie Skill Films, 1355 Inverness Drive, Pasa- 
dena, Calif. 91103. 

Creative Educational Society, 515 North Front 
St., Mankato, Minn. 56001. 

Denoyer-Geppert Co., 5235 Ravenswood Ave., 
Chicago, Ill. 60640. 

Documentary Photo Aids, Inc., P.O. Box 2620, 
Sarasota, Fla. 33578. 

Friendship Press, 475 Riverside Dr., New York, 
N.Y. 10027. 

Hammond, Ine., 515 Valley St., Maplewood, 
N.J. 07040. 

Hi-Worth Pictures, P.O. Box 6, Altadena, Calif. 
91001. 

Informative Classroom Picture Publishers, Inc., 
31 Ottawa Ave., N.W., Grand Rapids, Mich. 
49501. 

The Instructor Publications, Ine., Dansville, 
N.Y. 14437. 

International Communications Foundation, 870 
Monterey Pass Rd., Monterey Park, Calif. 
91754. 

Jam Handy Organization, 2843 E. Grand Blvd., 
Detroit, Mich. 48211. 

McGraw-Hill Book Company, Text-Film Di- 
vision, 330 W. 42nd St., New York, N.Y. 
10036. 

Motion Pictures Association of America, Inc., 
1600 Eye St., N.W., Washington, D.C. 
20006. 

National Aeronautics and Space Administration 
(NASA), Washington, D.C. 20546. 


National Geographic Society, School Service 
Division, 16th and M Sts., N.W., Washing- 
ton, D.C. 20036. 

New York Graphie Society Ltd., 140 Greenwich 
Ave., Greenwich, Conn. 06830 (fine art 
reproductions). 

A. J. Nystrom & Co., 3333 Elston Ave., Chicago, 
Ill. 60618. 

Perry Pictures, Inc., 42 Dartmouth St., Malden, 
Mass. 02148. 

Popular Science Publishing Company, Audio- 
Visual Division, 355 Lexington Ave., New 
York, N.Y. 10017. 

Rand MeNally & Company, P.O. Box 7600, 
Chicago, Ill. 60680. 

Society for Visual Education, Inec., 1345 W. 
Diversey Parkway, Chicago, Il. 60614. 
United Nations, Public Inquiries Unit, Dept. of 

Public Information, New York, N.Y. 10017. 


Free and inexpensive materials 


COMMERCIAL SOURCES 

Allied Chemical Corporation, Public Relations 
Department, 40 Rector St., New York, N.Y. 
10002. 

American Can Company, 100 Park Avenue., 
New York, N.Y. 10017. 

American Telephone and Telegraph Company, 
195 Broadway, New York, N.Y. 10007. 
Boeing Company, P.O. Box 3707, Seattle, Wash. 

98124, 

Chrysler Corporation, Public Relations, P.O. 
Box 1919, Detroit, Mich. 48231. 

KE. I. DuPont de Nemours & Company, Public 
Relations Department, Wilmington, Del. 
19898. 

General Electric Company, Educational Rela- 
tions, 570 Lexington Ave., New York, N.Y. 
10022. 

General Motors Corporation, Public Relations 
Staff, Detroit, Mich. 48202. 

B. F. Goodrich Company, Public Relations De- 
partment, 500 8. Main St., Akron, Ohio 
44318. 

National Park Service, Department of Interior, 
Washington, D.C. 20240. 

Shell Oil Company, 50 W. 50th St., New York, 
N.Y. 10020. 

Standard Oil Company of California, Public 
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Relations Department, 225 Bush St., San 
Francisco, Calif. 94120. 

Swift and Company, Agricultural Research 
Division, 115 W. Jackson Blvd., Chicago, 
Ill. 60604. 

Trans World Airlines, 1735 Baltimore Ave., 
Kansas City, Mo. 64108. 

United Air Lines, School and College Service, 
P.O. Box 8800, O’Hare International Air- 
port, Chicago, Ill. 60666. 

United States Steel Corporation, Publie Rela- 
tions Department, 71 Broadway, New 
York, N.Y. 10006. 


FILMS 

American Automobile Association, Department 
of Public Edueation, 1712 G St., N.W., 
Washington, D.C. 20006. 

American Iron and Steel Institute, 150 E. 42nd 
St., New York, N.Y. 10017. 

Association-Sterling Films, Inc., 866 Third Ave., 
New York, N.Y. 10022. 

Ruth H. Aubrey’s Selected Free Materials for. 
Classroom Teachers, Fearon Publishers, 
2165 Park Blvd., Palo Alto, Calif. 94306 
(1967), $1.75. 

Bell Telephone Company. Check with your loeal 
telephone office. 

Contemporary Films/MeGraw-Hill, 330 W. 
42nd St., New York, N.Y. 10036. 

Films, Inc., 1144 Wilmette Ave., Wilmette, II. 
60091. 

General Electrie Company, Educational Rela- 
tions, 570 Lexington Ave., New York, N.Y. 
10022. 

General Motors Corporation, General Motors 
Building, Detroit, Mich. 48202. 

Modern Talking Picture Service, 1212 Avenue 
of the Americas, New York, N.Y. 10036. 


INDEXES 
The following eight guides, which are revised 
annually, are all issued by the Edueators 
Progress Service, Randolph, Wis. 53956: 
Kdueators Guide to Free Curriculum Mate- 
rials 
Kducators Guide to Free Films 
Edueators Guide to Free Guidance Materials 
Kdueators Guide to Free Health, Physical 
Edueation, and Recreation Materials 
Idueators Guide to Free Science Materials 
Edueators Guide to Free Social Studies 
Materials 


Kdueators Guide to Free Tapes, Scripts, 
and Transeriptions 

Klementary Teachers Guide to Free Cur- 
riculum Materials 

Catalog of Free Teaching Materials, 236 pp., 
Gordon Salisbury, P.O. Box 1975, Ventura, 
Calif. $1.85, revised regularly. 

Free and Inexpensive Learning Materials, pub- 
lished by the Division of Surveys and Field 
Services, George Peabody College for 
Teachers, Nashville, Tenn. 37203; contains 
298 pages and costs $3.00. 

National Audio Tape Catalog provides a subject 
index of tape recordings including more 
than 5,000 titles listed for use from nursery 
school to graduate school. A small fee is 
charged for duplieation. The catalog is 
available from the AECT Audio Tape, 
1201 Sixteenth St., N.W., Washington, 
D.C. 20036, for $3.00. 


SELECTED ORGANIZATIONS 

Agency for International Development, U.S. 
Department of State, Washington, D.C. 
20523. 

American Dental Association, 211 KH. Chicago 
Ave., Chicago, Il. 60611. 

American Gas Association, Educational Ser- 
vices, 605 Third Ave., New York, N.Y. 
10016. 

American Heart Association, 44 KE. 23rd St., 
New York, N.Y. 10010. 

American Iron and Steel Institute, Teaching 
Aids Distribution Center, Bedford Hills, 
N.Y. 10507. 

American Library Association, 50 EK. Huron St., 
Chicago, Ill. 60611. 

American Medical Association, 535 N. Dearborn 
St., Chicago, Ill. 60610. 

American Petroleum Institute, Education De- 
partment, 1271 Avenue of the Americas, 
New York, N.Y. 10020. 

Austrian Information Service, 31 KE. 69th St., 
New York, N.Y. 10021. 

Automobile Manufacturers Association, Hduea- 
tional Services, 320 New Center Building, 
Detroit, Mich. 48202. 

British Information Services, 845 Third Ave., 
New York, N.Y. 10022. 

Bureau of International Education and Cultural 
Affairs, U.S. Department of State, Wash- 
ington, D.C. 20520. 
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Canadian Government Travel Bureau, Ottawa, 
Ontario, Canada. 

Chinese Information Service, 1270 Sixth Ave., 
New York, N.Y. 10020. 

Danish Information Office, 280 Park Ave., New 
York, N.Y: 10017. 

KHmbassy of New Zealand, 10 Observatory 
Cirele, Washington, D.C. 20008. 

Kmbassy of the Union of Soviet Socialist Re- 
pubhes, Press Department, 1706 Eighteenth 
St., N.W., Washington, D.C. 20009. 

Federal Aviation Administration, Special As- 
sistant, Aviation Education, Office of 
General Aviation Affairs, Washington, 
D.C, 20590 (FA A’s Aviation Bibliography). 

Food and Agricultural Organization of the 
United Nations, North America Regional 
Office, 1325 C St., S.W., Washington, D.C. 
20437. 

French National Railroads, 610 Fifth Ave., 
New York, N.Y. 10020. 

German Tourist Information Office, 500 Fifth 
Ave., New York, N.Y. 10036. 

Information Service of India, 2107 Massachu- 
setts Ave., N.W., Washington, D.C. 20008. 

International Labor Office, 917 Fifteenth St., 
N.W., Washington, D.C. 20005. 

Italian Government Travel Office, 626 Fifth 
Ave., New York, N.Y. 10020. 

Japan Information Service, Consulate General 
of Japan, 235 E. 42nd St., New York, N.Y. 
10017. 

Manufacturing Chemists’ Association, 1825 
Connecticut Ave., N.W., Washington, D.C. 
20009 (Guide to Edueation Aids available 
from the Chemical Industry). 

Mexican National Tourist Council, 2 E. 55th St., 
New York, N.Y. 10022. 

Modern Language Association, 100 Washington 
Square N., New York, N.Y. 10003. 

National Association of Edueational Broad- 
casters, Pubhe Relations Service, 1346 Con- 
necticut Ave. N.W., Washington, D.C. 
20036. 

National Canners Association, Home Economies 
Consumer Service, 1133 Twentieth St., 
N.W., Washington, D.C. 20036. 

National Cotton Council of America, P.O. Box 
12285, Memphis, Tenn. 38112; Catalogue of 
Educational Materials on Cotton, National 
Council of Teachers of English, 704 S. 
Sixth St., Champaign, Ill. 61820. 


National Dairy Council, 111 N. Canal St., 
Chicago, Ill. 60606. 

National Education Association, 1201 Sixteenth 
St., N.W., Washington, D.C. 20036. 

National Forest Products Association, 1619 
Massachusetts Ave., N.W., Washington, 
D.C. 20036 (Lumber and Wood Products 
Literature). 

National League for Nursing, 2 Park Ave., New 
York, N.Y. 10016. 

National Wildlife Federation, Educational 
Servicing Section, 1412 Sixteenth St., 
N.W., Washington, D.C. 20036. 

Pan American Health Organization, Pan Ameri- 
ean Sanitary Bureau, Regional Office of 
the World Health Organization, 525 
Twenty-third St., N.W., Washington, D.C. 
20037. 

People-to-People, School and Classroom Pro- 
gram, 2401 Grand Ave., Kansas City, Mo. 
64141. 

Pharmaceutical Manufacturers Association, 
1155 Fifteenth St., N.W., Washington, D.C. 
20085. The Story of Health Society of 
American Foresters, 825 Mills Building, 
Washington, D.C. 20006. 

Spanish National Tourist Office, 589 Fifth Ave., 
New York, N.Y. 10017. 

Swedish Information Service, 161 E. 42nd St., 
New York, N.Y. 10017. 

Swiss National Tourist Office, 608 Fifth Ave., 
New York, N.Y. 10020. 

United States National Commission for 
UNESCO, Washington, D.C. 20250. 

Weyerhaeuser Company, Visual Information 
Department, Tacoma, Wash. 98401 (Sources 
of Information about Forest Resources). 


Furniture and facilities 


ACOUSTICAL MATERIALS 

Celotex Corporation, 120 S. La Salle St., Chi- 
cago, Ill. 60603. 

Johns-Manville, Greenwood Plaza, Denver, Colo. 
80217. 


GENERAL SOURCES 

Furniture that is both functional and rela- 
tively inexpensive is widely available. In addi- 
tion to commercial sources, it may be worth- 
while to consult local carpenters or building 
contractors. Also, furniture that is quite fune- 
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tional and very inexpensive may often be con- 
structed. For example, cardboard, wooden 
boxes, or other inexpensive materials may be 
used to make student carrels when funds are 
limited. Once their value has been demonstrated, 
such temporary carrels may be replaced with 
commercial models. 


Adirondack Chair Company, 276 Park Ave. S., 
New York, N.Y. 10010. 

Advance Products Company, P.O. Box 2178, 
Wichita, Kans. 67201. 

American Seating Company, 2930 Canton St., 
Dallas, Tex. 75226. 

American Structural Products Company, 
Toledo, Ohio 43601. 

Arlington Aluminum Company, 19303 W. 
Davison, Detroit, Mich. 48223. 

Brunswick Corporation, School Equipment 
Division, 2605 E. Kilgore Rd., Kalamazoo, 
Mich. 49003. 

Chester Electronic Laboratories, Inc., Winthrop 
Rd., Chester, Conn. 06412. . 

Fleetwood Furniture Company, Electronics 
Division, P.O. Box 58, Zeeland, Mich. 
49464. 

Folderaft, Mendota, Minn. 55050. 

Formica Corporation, 120 East 4th St., Cin- 
einnati, Ohio 45202. 

General Electric Company, 1 River Rd., 
Schenectady, N.Y. 12309. 

Hauserman Co., 5711 Grant Ave., Cleveland, 
Ohio 44105. 

Howe Folding Furniture, Ine., 360 Lexington 
Ave., New York, N.Y. 10017. 

Magna Design, Ine., P.O. Box 606, Lynnwood, 
Wash. 98036. 

Charles Mayer Studio, Ine., 776 Commins S8t., 
Akron, Ohio 44307. 

Mobile Classrooms, Ine., 11400 Bluffton Rd., 
Rt. 1, Fort Wayne, Ind. 46809. 

PPG Industries, Ine., The Library, One Gate- 
way Center, Pittsburgh, Pa. 15222. 

Radio Corporation of America, Audio-Visual 
Marketing Division, Front and Cooper Sts., 
Camden, N.J. 08102. 

Toledo Metal Furniture Company, 1400 N. 
Hastings St., Toledo, Ohio 43607. 

H. Wilson Corporation, 555 W. Taft Dr., South 
Holland, Tl. 60473. 

The Worden Company, 199 E. 17th St., Holland, 
Mich. 49423. 


LEARNING RESOURCES FACILITIES 

American Library Association, 50 E. Huron St., 
Chicago, Ill. 60611. 

Association for Edueational Communications 
and Technology, 1201 Sixteenth St., N.W., 
Washington, D.C. 20036. 

Edueational Facilities Laboratories, 477 Madi- 
son Ave., New York, N.Y. 10022. 

Educational Research Information Center 
(ERIC), U.S. Office of Education, Wash- 
ington, D.C. 20202. 

National Council on Schoolhouse Construction, 
411 Erickson Hall, Michigan State Uni- 
versity, East Lansing, Mich. 48823. 

U.S. Office of Edueation, Washington, D.C. 
20202. 

Westinghouse Electrie Corporation, P.O. Box J, 
Sea Cliff, N.Y. 11579. 


LEARNING SYSTEMS 

American Telephone and Telegraph Company, 
195 Broadway, New York, N.Y. 10007. 

Avedex, Incorporated, 7328 Niles Center Road, 
Skokie, Ill. 60076. 

Behavioral Research Laboratories, Ladera Pro- 
fessional Center, P.O. Box 577, Palo Alto, 
Calif. 94302. 

Cenco Instruments Corporation, Cenco Center, 
2600 S. Kostner Ave., Chicago, Ill. 60623. 

Educational Development Laboratories, Inc., 
Huntington, N.Y. 11743. 

Grolier Educational Corporation, 845 Third 
Ave., New York, N.Y. 10022. 

Norelco Training and Educations Systems, 100 
Hast 42nd St., New York, N.Y. 10017. 

Raytheon Learning Systems Company, 475 
Dean St., Englewood, N.J. 07631. 

Rheem-Califone Division, 5922 Boweroft St., 
Los Angeles, Calif. 90016. 

Switcheraft, Inc., 5555 N. Elston, Chicago, Ll. 
60630. 

Westinghouse Electric Corporation, P.O. Box J, 
Sea Cliff, N.Y. 11579. 

White Electronic Development Corporation, 
410 Jericho Turnpike, Jericho, N.Y. 11753. 


LISTENING LABORATORIES 

Audio Teaching Center, 137 Hamilton St., New 
Haven, Conn. 06511. 

Audiotronies Corp., 7428 Bellaire Ave., N. 
Hollywood, Calif. 91603. 
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Avedex, Incorporated, 7328 Niles Center Road, 
Skokie, Ill. 60076. 

Brunswick Corporation, 2605 E. Kilgore Rd., 
Kalamazoo, Mich. 49003. 

Chester Electronic Laboratories, Winthrop Rd., 
Chester, Conn. 06412. 

Hdueational Developmental Laboratories, Inc., 
Huntington, N.Y. 11743. 

Hamilton Electronics Corporation, 2726 W. 
Pratt Ave., Chicago, Ill. 60645. 

Instructomatic, Inc., 30625 W. 8 Mile Rd., 

~ Livonia, Mich. 48152. 

Perma Power Company, Division Chamberlain 
Mfe. Corp., 5740 N. Tripp Ave., Chicago, 
Ill. 60646. 

Radio Corporation of America, Audio-Visual 
Marketing Division, Front and Cooper Sts., 
Camden, N.J. 08102. 

Switcheraft, Inc., 5555 N. Elston, Chicago, Ill. 
60646. 

Tandberg of America, Inc., 8 Third Ave., Pel- 
ham, N.Y. 10803. 

Webcor Sales Co., 5610 W. Bloomingdale Ave., 
Chicago, Il. 60639. 

White Electronic Development Corporation, 
410 Jericho Turnpike, Jericho, N.Y. 11753. 

Wible Language Institute, 24 South Eighth St., 
Allentown, Pa. 18105. 


ROOM-DARKENING EQUIPMENT 

Alean Building Products, Division of Alean 
Aluminum Corporation, Box 6977, Cleve- 
land, Ohio 44101. 

Beckley-Cardy Company, 1900 N. Narragansett 
St., Chicago, Il. 60639. 

Clopay Corporation, Clopay Square, Cincinnati, 
Ohio 45214, 

Colonial Drapery & Curtain Co., Colonial Plas- 
tics Corporation, 3. S. 12th St., Richmond, 
Va. 23219, 

Draper Shade Company, 411 S. Pearl St., 
Spiceland, Ind. 47385 (drapes). 

K. I. DuPont de Nemours & Company, Wil- 
mington, Del. 19898. 

Duracote Corporation, Ravenna, Ohio 44266. 

Forse Manufacturing Company, 2347 Sullivan 
Ave., St. Louis, Mo. 63107 (drapes). 

Lelelor-Lorentzen, 720 Monroe St., Hoboken, 
N.J. 07030. 

Luxout Plastic Products, Inc., 1822 E. Franklin 
St., Richmond, Va. 23208 (room-darkening 
and light-control draperies). 


Mackin Corp., 300 W. 6 St., Momence, II. 
60954. 

Plastic Products, Ine., P.O. Box 1118, Rich- 
mond, Va. 23208. 


Games and simulations 
See Simulations and games 


Globes 
See Maps, globes, and supplies 


Graphic materials 

When you prepare your instructional ma- 
terials, many of the construction supplies may be 
found in local art, stationery, photographic, or 
drafting equipment supply stores. If you ean- 
not locate a local distributor for a particular 
item, write to the manufacturer for the nearest 
outlet or request a catalog from a source listed 
below. Sign lettering and graphic materials may 
sometimes be secured from expendable displays 
set up by local retail outlets. 


ADHESIVES 

Addressograph-Multigraph Corp., Charles 
Bruning Division, 1555 Times Drive, Des 
Plaines, Ill. 60018 (striped adhesive wax 
coater). 

Brandywine Photo Chemical Co., Inc., P.O. Box 
298, Avondale, Pa. 19311 (Spray-Mount 
photo adhesive). 

Chemex Industries, Inc., 2822 35th St., Tampa, 
Fla. (Base-Tape) 33605. 

Daige Products, Inc., 160 Denton Ave., New 
Hyde Park, N.Y. 11040 (Daige Speedcote). 

Ditto Division, Bell and Howell Company, 
6800 McCormick Rd., Chicago, Ill. 60645. 

Lea AV Service, 182 Audley Drive, Sun 
Prairie, Wis. 53590 (Bulletin Board 
STYX), 

Letro-Stik Co., 3721 Broadway, Chicago, Ill. 
60613 (Letro-Stik). 


CHARTS AND GRAPHS 

Aero Service Corporation, 210 E. Courtland St., 
Philadelphia, Pa. 19120, 

American Forest Products Industries, 1816 N 
St., N.W., Washington, D.C. 20036. 

American Museum—Hayden Planetarium, 81st 
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St. and Central Park West, New York, N.Y. 
10024. 

American Petroleum Institute, 50 W. 50th St., 
New York, N.Y. 10020. 

Clay-Adams, 299 Webro Road, Parsippany, 
N.J. 07054. 

General Motors Co., Department of Public Re- 
lations, General Motors Bldg., 3044 W. 
Grand Blvd., Detroit, Mich. 48292. 

National Forum Foundation, ¢/o American 
Guidance Service, Publishers’ Building, 
Circle Pines, Minn. 55014. 

National Industrial Conference Board, Ine., 
845 3rd Ave., New York, N.Y. 10022. 

U.S. Forest Service, Education Section, 12 Inde- 
pendence Ave., Washington, D.C. 20003. 
Ward’s Natural Science Establishment, Ine., 

3000 E. Ridge Road, Rochester, N.Y. 14605. 


CLIP ART SERVICES 

Artype, Inc., 345 East Terra Cotta Ave., Crys- 
tal Lake, Ill. 60014. 

Multi-Ad Service, 118 Walnut St., Peoria, Ill. 
61602. 

Teenifax Corporation, 195 Appleton St., Hol- 
yoke, Mass. 01040. 

Volk Corporation, Pleasantville, N.J. 08232. 


COLORING AND SHADING MATERIALS 

Bourges Color Corp., 84 Fifth Ave., New Wood, 
N.Y. 10011. 

Cello-Tak Manufacturing, Ine., 35 Alabama 
Ave., Island Park, N.Y. 11558, 

Chartpak, One River Road, Leeds, Mass. 01053 
(Contak). 

Craftint Manufacturing Co., 18501 Euclid Ave., 
Cleveland, Ohio 44112 (Craf-tone). 

Mico/Tape, Ine., 7005 Tujunga Ave., North 
Hollywood, Calif. 91605, 

Para-tone, Ine., 5227 So. Dansher, Countryside, 
Tl. 60525 (Zip-a-tone). 

Peerless Color Laboratories, 11-13 Diamond 
Place, Rochester, N.Y. 14609 (transparent 
water colors). 


GRAPHIC TAPES 

Chartpak, One River Road, Leeds, Mass. 01053. 

Craftint Manufacturing Co., 18501 Euelid Ave., 
Cleveland, Ohio 44112. 

Deinco Kdueational Corp., P.O. Box 1488, 
Madison, Wis. 53701. 

Labelon Corp., 10 Chapin St., Canandiagua, 
N.Y. 14424, 


Mico/Tape, Ine., 7005 Tujunga Ave., North 
Hollywood, Calif. 91605. 

Para-Tone, Inc., 5227 So. Dansher, Countryside, 
Il. 60525. 


LAMINATORS 

General Binding Corp., 1101 Skokie Blvd., 
Northbrook, Ill. 60062. 

Nationwide Adhesive Products, Inc., 19600 St. 
Clair Ave., Cleveland, Ohio 44117 (Tran- 
seal). 

Seal, Inc., Roosevelt Drive & B St., Derby, 
Conn. 06418. 


MOUNTING MATERIALS 

Brooks Manufacturing Co., P.O. Box 41195, 
Cincinnati, Ohio 45241. 

Cann-Lox Products, Henry H. Grant Co., P.O. 
Box 366, Redondo Beach, Calif. 90277; 

Chartex Seal, Inc., Roosevelt Drive & B St., 
Derby, Conn. 06418. 

SOS/Photo-Cine-Opties, Inc., 315 W. 43rd St., 
New York, N.Y. 10036. 

Union Rubber and Asbestos Co., 232 Allen St., 
Trenton, N.J. 08618 (Best Test). 


POLARIZING MATERIALS 

Technamation, Inc., 112 Parkway Drive South, 
Hauppauge, N.Y. 11787. 

Teenifax Corporation, 195 Appleton St., Hol- 
yoke, Mass. 01040. 


POSTERS 

American Dental Association, 222 E. Superior 
St., Chicago, Ill. 60611. 

American Humane Edueation Society, 180 
Longwood Ave., Boston, Mass. 0215. 

Argus Communications, 3505 N. Ashland Ave., 
Chicago, Ill. 60657. 

Cunard Line, Ltd., 555 Fifth Ave., New York, 
N.Y. 10017. 

French Line, Publicity Department, 555 Fifth 
Ave., New York, N.Y. 10017. 

Hapag-Lloyd AG, e/o U.S. Navigation Com- 
pany, Advertising Dept., 17 Battery Place, 
New York, N.Y. 10004. 

National Safety Council, 425 N. Michigan Ave., 
Chicago, Il. 60611. 


Graphic tape 
See Graphic materials 
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Graphics and charts 
See Graphic materials 


Hook-and-loop boards 
See Display surfaces and supplies 


Individualized instruction 

Continuous Progress Plan Materials, Utah State 
Department of Public Instruction, Division 
of Research and Innovation, Salt Lake 
City, Utah 84101. 

Environmental Studies, P.O. Box 1559, Boulder, 
Colo. 80302. 

Hawau English Project Materials, Office of 
Curriculum Development and Technology, 
1750 Wist Place, Honolulu, Hawaii 96814. 

An Individualized Spelling and Language Arts 
Program, Wilson School, Janesville, Wis. 
53545, and Wisconsin Research and De- 
velopment Center for Cognitive Learning, 
University of Wisconsin, Madison, Wis. 
53706. 

Individually Prescribed Instruction Materials, 
Learning Research and Development Cen- 
ter, University of Pittsburgh, Pittsburgh, 
Pa, 15213, and Research for Better Schools, 
Ine., 1700 Market Street, Philadelphia, Pa. 
19104. 

Lessons for Self-Instruction in Basic Skills, 
California Test Bureau, Del Monte Re- 
search Park, Monterey, Calif. 93940. 

Project PLAN Materials, Westinghouse Learn- 
ing Corporation, 100 Park Ave., New York, 
N.Y. 10017. 

A Statement of Skills and Objectives for the 
Wisconsin Prototypic System of Reading 
Skill Development, Wisconsin Research 
and Development Center for Cognitive 
Learning, University of Wisconsin, Madi- 
son, Wis. 53706. 

The Wilson Manual for Individually Guided 
Reading, Wilson School, Janesville, Wis. 
53545, and Wisconsin Research and De- 
velopment Center for Cognitive Learning, 
University of Wisconsin, Madison, Wis. 
53706. 

Winnetka Curriculum Materials List, Winnetka 
Publie Schools, Winnetka, Ill. 60093. 


Kits, multimedia 
See Multimedia equipment and materials 


Laboratories, language 
See Furniture and facilities: listening 
laboratories 


Laboratories, listening 
See Furniture and facilities 


Laminators 
See Graphic materials 


Language laboratories 
See Furniture and facilities: listening 
laboratories 


Learning resource centers. 
See Furniture and facilities: learning 
resources facilities 


Learning systems 
See Furniture and facilities 


Lettering 


LETTERING EQUIPMENT 

Dick Blick Company, P.O. Box 1267, Galesburg, 
Til. 61401. 

Carter’s Ink Company, Cambridge, Mass. 02142. 

Chartpak, One River Rd., Leeds, Mass. 01053. 

E. Dietzgen Co., 2425 N. Sheffield Ave., Chicago, 
Ill. 60614. 

Dri-Flo Pen Co., P.O. Box C, Detroit, Mich. 
48213. 

Embosograf Corporation of America, 38 W. 
21st St., New York, N.Y. 10010. 

Hunt Manufacturing Company, 1405 Loeust 
St., Philadelphia, Pa. 19102. 

Keuffel and Esser Company, 20 Whippany 
Rd., Hoboken, N.J. 07960. 

Koh-i-noor, Inc., 100 North St., Bloomsbury, 
N.J. 08804. 

Letterguide Co., 4247 O St., Lincoln, Neb. 
68510. 

Lockwood Co., 336 Boston Post Rd., Milford, 
Conn. 06460 (Dri-Rite Pen). 

Magic Marker Corp., 84-00 73 Ave., Glendale, 
Ne Ye 2276 
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Mark-Tex Corp., 161 Coolidge Ave., Englewood, 
N.J. 07631 (Tech-pen for inking metal, 
porcelain, paper, plastic, cloth, ete., in 
colors; Action Marker). 

Showeard Machine Company, 320 W. Ohio, 
Chicago, Ill. 60610. 

Varigraph, Inc., P.O. Box 690, Madison, Wis. 
53701. 

Venus Esterbrook Corporation, Springplace 
Pike, Lewisburg, Tenn. 37091. 

Wood-Regan Instrument Co. Inc., 184 Franklin 
Ave., Nutley, N.J. 07110 (Wrico). 


LETTERS 

Arthur Brown and Bros., Inc., 2 W. 46th St., 
New York, N.Y. 10036. 

Artype, Inc., 345 East Terra Cotta Ave., 
Crystal Lake, Il. 60014. 

Cello-Tak Manufacturing, Ine., 35 Alabama 
Ave., Island Park, N.Y. 11558. 

Chartpak, Ine., Leeds, Mass. 01053 (Deca-dry). 

Demp-Nock Company, 21433 Mound Rd., War- 
ren, Mich. 48090. : 

Gaylord Bros., Inec., P.O. Box 61, Syracuse, 
INR Yen oA 0ie 

Naz-Dar Co. of California, Inc., Graphic Arts 
Center Division, 1534 W. 7th St., Los 
Angeles, Calif. 90052. 

Graphic Products Corp., 3601 Edison Place, 
Rolling Meadows, Il. 60008. 

The Holes-Webway Co., Webway Park, 28th & 
Division, St. Cloud, Minn. 56301. 

Instantype, Ine., 6553 W. Sunset Blvd., Los 
Angeles, Calif. 90028 (Instantype). 

Manhattan Wood Letter Company, 151 W. 18th 
St., New York, N.Y. 10011. 

Mitten Designer Letters, 39 W. 60th St., New 
York, N.Y. 10023. 

Prestype Corp., 194 Veterans Blvd., Carlstadt, 
N.J. 07072. 

Redikut Letter Company, 12617 S. Prairie Ave., 
Hawthorne, Calif. 90250 (cardboard letters 
and Plasti-Tak adhesive for mounting on 
changeable backgrounds). 

Stik-a-Letter Company, Rt. 2, P.O. Box 1400, 
Kseondido, Calif. 92025. 

The Tablet and Ticket Company, 1021 W. 
Adams St., Chieago, Tl. 60607. 


Libraries, audiotape 
See Audio equipment and materials: 
tape sources 


Light control 
See Furniture and facilities: room-darkening 
equipment 


Lighting 
See Photographic equipment 


Listening laboratories 
See Furniture and facilities 


Magnetic boards 
See Display surfaces and supplies 


Magnets 
See Display surfaces and supplies 


Maps, globes, and supplies 

Aero Service Corp., 210 Courtland St., Phila- 
delphia, Pa. 19120 (plastic relief maps). 

Aldine Publishing Co., 529 S. Wabash Ave., 
Chicago, Ill. 60605. 

American Map Company, 3 W. 61st St., New 
York, N.Y. 10023. 

George F. Cram Company, Inc., 301 S. La Salle 
St., P.O. Box 426, Indianapolis, Ind. 46206. 

Denoyer-Geppert Company, 5235 Ravenswood 
Ave., Chicago, Ill. 60640. 

A. B. Dick Co., Audio/ Visual Communications 
Systems, 5700 W. Touhy, Niles, Ill. 60648 
(map stencils). 

Farquhar Transparent Globes, 5007 Warrington 
Ave., Philadelphia, Pa. 19143. 

Geographia Map Co., Inc., 220 W. 42nd St., 
New York, N.Y. 10036. 

Graphics Institute, 42 W. 39th St., New York, 
N.Y. 10036. 

Hammond, Ince., 515 Valley St., Maplewood, 
N.J. 07040. 

McKinley Publishing Co., 112 §. New Broad- 
way, Brooklawn, N.J. 08030 (desk and wall 
outline maps). 

National Geographic Society, 16th and M Sts., 
Washington, D.C. 20036. 

A. J. Nystrom and Company, 3333 Elston Ave., 
Chicago, Ill. 60618. 

Pictograph Corporation, 175 Fifth Ave., New 
York, N.Y. 10010. 
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Rand MeNally & Company, P.O. Box 7600 Chi- 
cago, Ill. 60680. 

Replogle Globes, 315 N. Hoyne Ave., Chicago, 
Ill. 60612. 

Weber-Costello Company, 1900 N. Narragansett 
Ave., Chicago Heights, Ill. 60639. 


Microfilm and microfiche 
Dennison Manufacturing Company, Framing- 
ham, Mass. 01701. 

Hastman Kodak Company, 343 State St., 
Rochester, N.Y. 14650. 

Microtext Publishing Corporation, 112 Liberty 
St., New York, N.Y. 10006. 

NCR-Microcard Editions, 365 South Oak St., 
West Salem, Wis. 54669. 

National Cash Register Co., 3131 §. Dixie 
Drive, Dayton, Ohio 45439. 

Readex Microprint Corporation, 100 Fifth Ave., 
New York, N.Y. 10011. 

University Microfilms, A Zerox Company, 300 
N. Zeeb Rd., Ann Arbor, Mich. 48106 
(microfilms). 

University of Rochester Press, Micropublication 
Service, Rochester, N.Y. 14627 (micro- 
ecards). 


Microprojectors 
See Projectors 


Mimeograph machines 
See Reproduction equipment 


Models, 3—D 
See Three-dimensional materials 


Motion picture equipment 
See Photographic equipment 


Mounting materials 
See Graphic materials 


Multimedia equipment and materials 


The local teacher is probably the best source 
of multimedia materials needed to meet the in- 


dividual needs of his students (as for Indi- 
vidualized Instruction programs). As a teacher 
develops sets of slides, tapes, and programed 
materials of other types, he will find it helpful 
to keep records of materials and techniques used 
so they can be put back together again for later 
use. Over a period of years a file of such 
records can become a valuable resource for one’s 
own use and the use of other teachers, 


INSTRUCTIONAL KITS 

Paul S. Amidon & Associates, Ine., Chicago 
Ave. 8., Minneapolis, Minn. 55116. 

Behavioral Research Laboratories, Ladera Pro- 
fessional Center, P.O. Box 577, Palo Alto, 
Calif. 94302. 

Comspace Corp., 350 Great Neck Road, Farm- 
ingdale, N.Y. 11735. 

Cathedral Films, Ine., 2921 W. Alameda Ave., 
Burbank, Calif. 91505. 

Chandler Publishing Company, 124 Spear St., 
San Francisco, Calif. 94105. 

Denoyer-Geppert Company, 5235 Ravenswood 
Ave., Chicago, Il. 60640. 

Educational Media Laboratories, 4101 South 
Congress Ave., Austin, Tex. 78745. 

Flexible Learning Systems, Ine., Box 123, 
Chesterland, Ohio 44026. 

D. C. Heath and Company, Division of Ray- 
theon Education Co., 285 Columbus Ave., 
Boston, Mass. 02116. 

Imperial Productions, Inc., 247 W. Court St., 
Kankakee, Ill. 60901. 

Instructo Corporation, 1635 N. 55th St., Phila- 
delphia, Pa. 19131. 

Jayark Instruments Corporation, 10 KE. 49th 
St., New York, N.Y. 10017. 

Language Laboratories, Ine., 4823 Fairmont 
Ave., Bethesda, Md. 20014. 

Learning Research Associates, 1501 Broadway, 
New York, N.Y. 10036. 

McGraw-Hill Book Company, Webster Division, 
330 W. 42nd St., New York, N.Y. 10036. 

Media Associates, Ine., 525 Moorland Drive, 
East Lansing, Mate 48823. 

National Special Media Institutes, Instructional 
Media Center, Michigan State University, 
Hast Lansing, Mich. 48823, 

Responsive Environments Corporation, 200 
Sylvan Ave., Englewood Cliffs, N.J. 07632. 

Sanderson Films, Inc., P.O. Box 13121, Wichita, 
Kansas 67213. 
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School House Visuals, Ine., 816 Thayer Ave., 
Silver Spring, Md. 20910. 

See, Inc., 3 Bridge St., Newton, Mass. 02195. 

Shorewood Reproductions, Inc., 724 5th Ave., 
New York, N.Y. 10019. 

Teaching Technology Corp., 6837 Hayuen St., 
Van Nuys, Calif. 91406. 

United Scientifie Co., 216 South Jefferson St., 
Chicago, Ill. 60606. 

Western Publishing Company, git 850 Third 
Ave., New York, N.Y. 10022 


PROGRAMING EQUIPMENT 

Arion Corporation, 825 Boone Ave. N., Minne- 
apolis, Minn. 55427. 

Eastman Kodak Company, 343 State St., Ro- 
chester, N.Y. 14650 (Programmer). 

General Techniques, Inc., 1270 Broadway, New 
York, N.Y. 10001. 

Intermedia Systems Corporation, 711 Massa- 
chusetts Ave., Cambridge, Mass. 02139. 
Link Edueational Wapemtenc! PiOF Box 11073, 

Montgomery, Ala. 36111. 

Montage Productions, Inc., 49 W. 27th St., New 
York, N.Y. 10001. 

North American Philips Corp., Training and 
Edueation Systems, 100 E. 42nd St., New 
York, N.Y. 10017. 

Optisonics Corp., Montgomeryville Industrial 
Center, Montgomeryville, Pa. 18936. 

Pro-Gramo, Ine., 44 W. 44th St., New York, 
N.Y. 10036. 

Systems Technology, 5512 Dyer St., Dallas, Tex. 
75206. 

V-M Corp., 375 W. Main St., Benton Harbor, 
Mich. 49022 (V-M Synchronizer). 


Museums 

California Museum of the Sea Foundation, P.O. 
Box 20890, Longe Beach, Calif. 90801 
(Queen Mary). 

Chicago Museum of Science & Industry, 57th St. 
and S, Lake Shore Drive, Jackson Park, 
Chieago, Ill. 60637. 

Cireus World Museum, Baraboo, Wis. 53913. 

Museo Nacional de Antropologia, Mexico City, 
Mexico. 

Oregon Museum of Science and Industry, Port- 
land, Ore. 97208. 

Smithsonian Institution, Washington, D.C. 
20560. 


Networks, radio 
See Audio equipment and materials 


Networks, television 
See Television 


Offset reproduction machines 
See Reproduction equipment 


Opaque projectors 
See Projectors 


Overhead projectors 
See Projectors 


Photographic equipment 


Most school systems have photography fa- 
cilities and services for yearbook or newspaper 
publicity purposes. Check into the possible ex- 
pansion of these services to include instructional 
functions such as assistance with visual literacy 
programs and procurement of inexpensive 
camera equipment. Also consult local camera 
clubs and professional photographers for in- 
formation about possible equipment, supplies, 
costs, and instruction for your students. 


LIGHTING 

Brewster Corporation, 50 River St., Old Say- 
brook, Conn. 06475. 

General Electric Company, Nela Park, Cleve- 
land, Ohio 44112. 

Mole-Richardson Co., 937 N. Sycamore Ave., 
Hollywood, Calif. 90038. 

Smith-Victor Corp., Griffith, Ind. 46319. 

Sylvania Electric Products Company, 730 Third 
Ave., New York, N.Y. 10017. 

Westinghouse Electric Corporation, Lamp Di- 
vision, 1 Westinghouse Plaza, Bloomfield, 


N.J. 07003, 


MOTION PICTURE CAMERAS AND 

EQUIPMENT 

Allied Impex Corporation, 168 Glen Cove Rd., 
Carle Place, N.Y. 11514. 

Bell and Howell Company, 7100 McCormick 
Rd., Chicago, Il., 60645. 
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Canon U.S.A., Inc., 64-10 Queens Blvd., Wood- 
side, N.Y. 11377. 

Kastman Kodak Company, 343 State St., Roch- 
ester, N.Y. 14650. 

Khrenreich Photo-Optical Company, Garden 
City, N.Y. 11533 (Fujica). 

F&B/CECO Ince., 315 West 43rd St., New York, 
N.Y. 10036. 

Fairchild Camera and Instrument Corporation, 
75 Mall Dr., Commack, N.Y. 11725. 

Alan Gordon Enterprises, 5362 Cahuenga Blvd., 
North Hollywood, Calif. 91601. 

Harwald Company, The, 1245 Chicago Ave., 
Evanston, Ill. 60202. 

Minolta Corporation, 200 Park Ave. S., New 
York, N.Y. 10003 (Minolta). 

Paillard, Inc., 1900 Lower Rd., Linden, N.J. 
07036. 

Quick-Set, Inc., 8121 Central Park Ave., Skokie, 
Ill. 60076. 

SOS/Photo-Cine-Opties, Ine., 315 W. 43rd St., 
New York, N.Y. 10036. 


SLIDE COPIERS 

Bogen Photo Corp., 232 S. Van Brunt Street, 
Englewood, N.J. 07631 (Bowens Tlumi- 
tran). 

Honeywell, Inc. Photographie Division, 5501 S. 
Broadway, Littleton, Colo. 80120. 


STEREO EQUIPMENT AND MATERIALS 

Canon U.S.A., Ine., 64-10 Queens Blvd., Wood- 
side, N.Y. 11377. 

Motiva Ltd., 155 East 55th St., New York, N.Y. 
10022. 

Realist, Inc., Megal Drive, Menomonee Falls, 
Wis. 53051, 

Spindler and Sauppe, Inc., 1329 Grand Central 
Ave., Glendale, Calif. 91201. 


STILL CAMERAS 

Allied Impex Corporation, 168 Glen Cove Rd., 
Carle Place, N.Y. 11514. 

Bell and Howell Company, 7100 McCormick Rd., 
Chicago, Ill. 60645. 

Charles Beseler Company, 219 S. 18th St., East 
Orange, N.J. 07018 (Topcon). 

Canon U.S.A., Inc., 64-10 Queens Blvd., Wood- 
side, N.Y. 11377. 

Eastman Kodak Company, 343 State St., 
Rochester, N.Y. 14650. 


Ehrenreich Photo-Optical Company, Garden 
City, N.Y. 11533 (Nikon). 

Graflex Division, The Singer Co., 3750 Monroe 

. Ave., Rochester, N.Y. 14603 (Graflex). 

Karl Heitz, Inc., 979 Third Ave., New York, 
N.Y. 10022. 

Honeywell, Ine., Photographie Division, 5501 
S. Broadway, Littleton, Colo. 80120. 

Konica Camera Corporation, Box 1070, Wood- 
side, N.Y. 11377 (Konica). 

E. Leitz, Inc. 46 Park Ave. 8., New York, N.Y. 
10016 (Leica). 

Minolta Corporation, 200 Park Ave. 8., New 
York, N.Y. 10003 (Minolta). 

Polaroid Corporation, Cambridge, Mass. 02138 
(Polaroid Land). 

Ponder and Best, 11201 W. Pico Blvd., Los 
Angeles, Calif. 90064 (Mamiya). 

Carl Zeiss, Inc., 485 Fifth Ave., New York, N.Y. 
10017 (Zeiss-Ikon-Contax). 


Pictures 
See Flat pictures 


Planetariums 

Astro-Tee Manufacturing, Inc., 231 Locust St., 
Canal Fulton, Ohio 44614. 

Jack C. Coffey Co., Inc., P.O. Box 131, Wauke- 
gan, Ill. 60085. 

Denoyer-Geppert Company, 5235 Ravenswood 
Ave., Chicago, Ill. 60640. 

Farquhar Transparent Globes, 5007 Warring- 
ton Ave., Philadelphia, Pa. 19143. 

Nova Laboratories, Union Hill Park, West Con- 
shohocken, Pa, 19428. 

Planetariums Unlimited, Inc., Broadway Ave., 
Holbrook, N.Y. 11741 (Apollo). 

Trippensee Planetarium Company, 2200 S. 
Hamilton St., Saginaw, Mich. 48602. 


Polarizing materials 
See Graphic materials 


Posters 
See Graphic materials 


Prints 
See Flat pictures 
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Professional association 
See Free and inexpensive materials: 
selected organizations 


Programed instruction 

Addison-Wesley Publishing Co., Inc., 2725 Sand 
Hill Road, Menlo Park, Calif. 94025. 

Adler Educational Systems, 1 Fevre Lane, New 
Rochelle, N.Y. 10801. 

Appleton-Century-Crofts, Lyons & Carnahan, 
34 W. 33rd St., New York, N.Y. 10001. 

Behavioral Research Laboratories, Ladera Pro- 
fessional Center, Box 577, Palo Alto, Calif. 
94302. 

Central Scientific Co., 2600 S. Kostner Ave., 
Chicago, Il. 60623. 

Doubleday & Company, Inc., 501 Franklin Ave., 
Garden City, N.Y. 11530. 

Educational Development Laboratories, Inc., 
Huntington, N.Y. 11743. 

Encyclopaedia Britannica Educational Corp., 
425 Michigan Ave., Chicago, Ill. 60611. 
Field Enterprises Educational Corp., Merchan- 

dise Mart Plaza, Chicago, Ill. 60654. 

Ginn & Co., 125 Second Ave., Waltham, Mass. 
02154. 

Graflex, Division, The Singer Co., 3750 Monroe 
Ave., Rochester, N.Y. 14603. 

Harcourt Brace Jovanovich, Ine., 757 Third 
Ave., New York, N.Y. 10017. 

Carl H. Hendershot’s Programmed Learning: 
A Bibliography of Programs and Presenta- 
tion Devices, 1970 (Carl H. Hendershot, 
Bay City, Mich. 48706). 

Holt, Rinehart and Winston, Ine., 383 Madison 
Ave., New York, N.Y. 10017. 

Hughes Aireraft Co., Videosonie Systems Di- 
vision, P.O. Box 3310, Fullerton, Calif. 
92634 

Kalart/ Victor Corp., Hultenus St., Plainville, 
Conn. 06062. 

MeGraw-Hill Book Company, 330 W. 42nd St., 
New York, N.Y. 10036. 

McMahon Electronic Engineering, 381 W. 7th 
St., San Pedro, Calif. 90731. 

The Maemillan Company, 866 Third Ave., New 
York, N.Y. 10022. 

Sargent-Welch Seientifie Company, 7300 N. 
Linder Ave., Skokie, Ill. 60076. 

Teaching Machines, Inc., 845 Third Ave., New 
York, N.Y. 10022. 


Viewlex, Ine., Broadway Ave., Holbrook, N.Y. 
11741. 

John Wiley & Sons, Inc., 605 Third Ave., New 
York, N.Y. 10016. 

Xerox-Edueation Group, 600 Madison Ave., 
New York, N.Y. 10022. 


Programing equipment 
See Multimedia equipment and materials 


Programs, computer 
See Computers and programs 


Projectors 


FILMSTRIP PROJECTORS 

American Optical Company, Eggert Rd., 
Buffalo, N.Y. 14215. 

Audio-Master Corp., 121 W. 45th St., New 
York, N.Y. 10036. 

Bausch & Lomb, Inc., 626 St. Paul St., Roch- 
ester, N.Y. 14605. 

Bell and Howell Company, 7100 MeCormick 
Rd., Chicago, Il. 60645. 

Charles Beseler Company, 219 S. 18th St., East 
Orange, N.J. 07018. 

DuKane Corp., 103 N. 11th Ave., St. Charles, 
Ill. 60174. 

Eastman Kodak Company, 343 State St., Roch- 
ester, N.Y. 14650. 

Graflex Division, The Singer Co., 3750 Monroe 
Ave., Rochester, N.Y. 14603. 

Kalart/ Victor Corp., Hultenus St., Plainville, 
Conn. 06062. 

LaBelle Industries, Inc., 510 S. Worthington 
St., Oconomowoe, Wis., 53066. 

K. Leitz, Inc., 46 Park Ave. S., New York, N.Y. 
10016. 

Standard Projector and Equipment Co., Ine., 
1911 Pickwick Ave., Glenview, Ill. 60025. 

3M Company, 3M Center, St. Paul, Minn. 
55119. 

Viewlex, Inc., Broadway Ave., Holbrook, N.Y. 
11741, 


MICROPROJECTORS 
American Optical Company, Eggert Rd., 
Buffalo, N.Y. 14215. 
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Bausch & Lomb, Inc., 635 St. Paul St., Roch- 
ester, N.Y. 14602. 

Bioscope Mfg. Co., P.O. Box 1492, Tulsa, Okla. 
74101. 

Karl Heitz, Inc., 979 Third Ave., New York, 
N.Y. 10022. 


MOTION PICTURE PROJECTORS 


Smm 

Ayis Films, Ine., 2408 West Olive Ave., Bur- 
bank, Calif. 91506. 

Bell and Howell Company, 7100 MeCormick 
Rd., Chicago, Ill. 60645. 

Eastman Kodak Company, 343 State St., Roch- 
ester, N.Y. 14650. 

Fairchild Camera and Instrument Corporation, 
75 Mall Dr., Commack, N.Y. 11725. 

Jayark Instruments Corporation, 10 E. 49th 
St., New York, N.Y. 10017. 

Paillard, Inc., 1900 Lower Rd., Linden, N.J. 
07036. 

Technicolor, Inc., 299 Kalmus Dr., Costa Mesa, 
Calif. 92627. 


16mm 

Audiscan, Ine., P.O. Box 1456, Bellevue, Wash. 
98005. 

Bell and Howell Company, 7100 MeCormick 
Rd., Chicago, Ill. 60645. 

Eastman Kodak Company, 343 State St., Roch- 
ester, N.Y. 14650 (Pageant). 

Graflex Division, The Singer Co., 3750 Monroe 
Ave., Rochester, N.Y. 14603 

Harwald Co., 1245 Chicago Ave., Evanston, Ill. 
60202. 

Kalart/ Victor Corp., Hultenus St., Plainville, 
Conn. 06062. 

Movie-Mite Corp., 1004 E. Jefferson Ave., De- 
troit, Mich. 48207 (Movie-Mite). 

Paillard, Ine., 1900 Lower Rd., Linden, N.J. 
07036. 

RCA Victor Division, Radio Corporation of 
America, Audio-Visual Marketing Division, 
Front and Cooper Sts., Camden, N.J. 
08102. 

Technicolor, Inc., 299 Kalmus Drive, Costa 
Mesa, Calif. 92627. 

3M Co., Mincom Division (Wollensak Products) 
220 E. 21st St., Chicago, Ill. 60616. 

Victor Animatograph Corporation, Division of 
Kalart, Plainville, Conn. 06062. 


OPAQUE PROJECTORS 

American Optical Company, Eggert Rd, 
Buffalo, N.Y. 14215. 

Bausch and Lomb Optical Company, 626 St. 
Paul St., Rochester, N.Y. 14605. 

Charles Beseler Company, 219 8. 18th St., East 
Orange, N.J. 07018. 

Keystone View Co., Hamilton & Crandall Sts., 
Meadville, Pa. 16335. 

Projection Opties Co., Inc., 271 Eleventh Ave., 
East Orange, N.J. 07018. 

Squibb-Taylor, Inc., P.O. Box 20158, Dallas, 
Tex. 75220 (Taylor Spotlight). 


OVERHEAD PROJECTORS 

American Optical Company, Eggert Rd., 
Buffalo, N.Y. 14215. 

Bausch & Lomb, Inc., 635 St. Paul St., Roch- 
ester, N.Y. 14602. 

Bell and Howell Company, 7100 McCormick 

Rd., Chicago, Hl. 60645. 

Charles Beseler Company, 219 S. 18th St., East 
Orange, N.J. 07018. 

Buhl Optical Co., 1009 Beech Ave., Pittsburgh, 
Pa d5233: 

Graflex, Division, The Singer Co., 3750 Monroe 
Ave., Rochester, N.Y. 14603. 

Karl Heitz, Inc., 979 Third Ave., New York, 
N.Y. 10022. 

Keystone View Company, Hamilton & Crandall 
Sts., Meadville, Pa. 16335. 

Owens-Corning Fiberglas Corporation, Fiber- 
glas Tower, Toledo, Ohio 43601. 

Ozalid Division, General Aniline and Film Cor- 
poration, 140 W. 51st St., New York, N.Y. 
10020. 

Projection Optics Company, Inec., 271 11th 
Ave., East Orange, N.J. 07018. 

Teenifax Corporation, 195 Appleton St., Hol- 
yoke, Mass. 01040. 

3-M Company, 3M Center, St. Paul, Minn. 
55119. 

Visualcraft, Inc., 12842 S. Western Ave., Blue 
Island, Ill. 60406. 


SLIDE PROJECTORS 


xe 

American Optical Company, Eggert Rd., 
Buffalo, N.Y. 14215. 

Bausch & Lomb, Inc., 626 St. Paul St., Roch- 
ester, N.Y. 14605. 
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Bell and Howell Company, 7100 MeCormick 
Rd., Chieago, Ill. 60645. 

Eastman Kodak Company, 343 State St., Roch- 
ester, N.Y. 14650. 

GAF Corporation, AY Products Division, 140 
W. dist St., New York, N.Y. 10020. 

Graflex, Division, The Singer Co., 3750 Monroe 
Ave., Rochester, N.Y. 14603. 

Kalart/ Victor Corp., Hultenus St., Plainville, 
Conn. 06062. 

Keystone View Co., Hamilton & Crandall Sts., 
Meadville, Pa. 16335. 

LaBelle Industries, Inc., 510 S. Worthington 
St., Oconomowoe, Wis. 53066. 

E. Leitz, Inc., 46 Park Ave. S., New York, N.Y. 
10016. 

Spindler and Sauppe, 1329 Grand Central Ave., 
Glendale, Calif. 91201. 

Standard Projector and Equipment Company, 
1911 Pickwick Ave., Glenview, Il. 60025. 

Viewlex, Inc., Broadway Ave., Holbrook, N.Y. 
11741. 


3144 X 4 

American Optical Company, Eggert Rd., 
Buffalo, N.Y. 14215. 

Bausch & Lomb, Ine., 626 St. Paul St., Roch- 
ester, N.Y. 14605. 

Charles Beseler Company, 219 S. 18th St., East 
Orange, N.J. 07018. 

Keystone View Co., Hamilton & Crandall Sts., 
Meadville, Pa. 16335. 


Radio networks 
See Audio equipment and materials 


Radio receivers 
See Audio equipment and materials 


Record players 
See Audio equipment and materials 


Records 
See Audio equipment and materials: 
recordings and transcriptions 


Recorders, tape 
See Audio equipment and materials 


Recorders, television 
See Television: videotape recorders 


Reproduction equipment 

Addressograph-Multigraph  Corp., Charles 
Bruning Division, 1555 Times Drive, Des 
Plaines, Ill. 60018 (Multilith; Bruning 
Copyflex). 

American Photocopy Equipment Company, 
2100 W. Dempster St., Evanston, Il. 60204 
(Super-stat). 

Columbia Ribbon and Carbon Manufacturing 
Company, Herb Hill Rd., Glen Cove, N.Y. 
11542, 

Copy-Rite Corporation, 1203 W. Cortland St., 
Chicago, Ill. 60614 (Copy-Rite). 

A. B. Dick Company, 5700 W. Touhy Ave., 
Niles, Il. 60648 (mimeograph). 

Ditto Division, Bell and Howell Company, 
6800 McCormick Rd., Chicago, Ill. 60645. 

Eastman Kodak Company, 343 State St., Roch- 
ester, N.Y. 14650 (Verifax). 

Gestetner Corporation, 216 Lake Ave., Yonkers, 
N.Y. 10702 (mimeograph). 

Keuftel and Esser Co., 20 Whippany Rd., Ho- 
boken, N.J. 07960. 

Ozalid Division, General Aniline and Film 
Corporation, 140 W. 5lst St., New York, 
N.Y. 10020. 

Standard Duplicating Machines Corporation, 
1935 Revere Beach Parkway, Everett, Mass. 
02149. 

3M Company, 3M Center, St. Paul, Minn. 55119. 

Viewlex, Inc., Broadway Ave., Holbrook, N.Y. 
11741 ( Viewfax). 

Xerox Corporation, 701 S. Aviation Blvd., El 
Segundo, Calif. 90245. 


Resources facilities, learning 
See Furniture and facilities 


Room-darkening equipment 
See Furniture and facilities 


Rubber cement mounting materials 
See Graphic materials: mounting materials 
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Screens 

Commercial Picture Equipment Co., 5725 N. 
Broadway Ave., Chicago, Ill. 60626. 

Da-Lite Screen Company, Inc., P.O. Box 629, 
Warsaw, Ind. 46580. 

Eastman Kodak Company, 343 State St., Roch- 
ester, N.Y. 14650 (Ektalite). 
Hudson Photographie Industries, 2 S. Buckhout 
St., Irvington-on-Hudson, N.Y. 10533. 
Knox Manufacturing Company, 111 Spruce St., 
Wood Dale, Ill. 60191. 

Polacoat, Ine., 9750 Conklin Rd., Cincinnati, 
Ohio 45242. 

Radiant Corp., 8220 N. Austin Ave., Morton 
Grove, Ill. 60053. 

Trans Lux News Sign Corp., 625 Madison Ave., 
New York, N.Y. 10022. 


Shading and coloring materials 
See Graphic materials: coloring and 
shading materials 


Simulation and games 

A comprehensive bibliography including Simu- 
lation Games was published in the Febru- 
ary 1969 issue of Social Education, 
“Foreign Policy Association Bibliography 
on Simulation.” 

Abt Associates, Ine., 55 Wheeler St., Cam- 
bridge, Mass. 02138. 

Academic Games Associates, Center for Study 
of Social Organization of Schools, The 
Johns Hopkins University, 3505 N. Charles 
St., Baltimore, Md. 21212 (games of Con- 
sumer, Democracy, Disaster, Economie Sys- 
tem, Life Career, and The Ghetto Game). 

American Management Association, Saranac 
Lake, N.Y. 12983. 

Amstan Supply Division, American Radiator 
and Standard Sanitary Corporation, 6587 
Hamilton Ave., Pittsburgh, Pa. 15206. 

K. M. Babb and L. M. Eisgruben, Purdue Uni- 
versity Business School, Lafayette, Ind. 
46207. 

Colonel L. Baumann, Simulation and Computer 
Directorate, ICAF, Fort MeNair, Wash- 
ington, D.C. 20315. 

Board of Cooperative Educational Services, 
845 Fox Meadow Rd., Yorktown Heights, 
N.Y. 10598. 


Milton Bradley Company, 74 Park St., Spring- 
field, Mass. 01105. 

Bureau of Business Research, University of 
Texas, Austin, Tex. 78712. 

Burroughs Corporation, 460 N. Sierra Madre 
Villa Ave., Pasadena, Calif. 91109; Bur- 
roughs Machines Group, 6071 2nd Ave., 
Detroit, Mich. 48232. 

Carnegie Institute of Technology, Schenley 
Park, Pittsburgh, Pa. 15213. 

CBS Learning Center, 12 Station Dr., Prince- 
ton Junction, N.J. 08550 (games of Githaka 
and The Market Place). 

C.E.I.R., Ine., Control Data Corp., Washington 
Systems Diy., 901 S. Highland, Arlington, 
Va. 22903. 

The Cities Game, 1330 Camino Del Mar, Calif. 
92014. 

Dr. Maleolm Collier, Director, ACS Project 
5632 Kimbark Ave., Chicago, Ill. 60639. 
Communications Workers of America, 85 

Worth St., New York, N.Y. 10013. 

Dayco Corporation, 333-7 West First St., Day- 
ton, Ohio 45402. 

Didactic Game Company, Education Services 
DW/RB, Enterprises, Inc., Box 500, West- 
bury, N.Y. 11590. 

Edueational Services, Inc., 15 Mifflin Place, 
Cambridge, Mass. 02138. 

Free Press, 866 Third Ave., New York, N.Y. 
10022. 

Harvard Graduate School of Business, Informa- 
tion System for Vocational Decisions, 220 
Alewife Brook Parkway, Cambridge, Mass. 
02138. 

High School Geography Project, P.O. Box 
1095, Boulder Colo. 80302 (games of See- 
tion and Farming). 

Holt, Rinehart and Winston, Ine., 383 Madison 
Ave., New York, N.Y. 10017. 

Human Resources Research Office, George 
Washington University, 2029 G St., N.W., 
Washington, D.C. 20006. 

Humble Oil and Refining Co., 30 Rockefeller 
Plaza, New York, N.Y. 10020. 

Imperial Oil, Limited, Toronto, Canada. 

Indiana University, School of Business, Bloom- 
ington, Ind. 47401. 

Industrial Relations Center, University of Chi- 
cago, Chicago, Ill. 60637. 

Institute of Defense Analysis, 400 Army-Navy 
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Instructional Simulations, Inc., 2147 University 
Ave., St. Paul, Minn. 55114. 

Interact, P.O. Box 262, Lakeside, Calif. 92040 
(games of Disunia, Division, and Sun- 
shine). 

International Academic Games, 440 Las Olas 
Blvd., Fort Lauderdale, Fla. 33301. 

International Learning Corporation, 440 Las 
Olas Blvd., Fort Lauderdale, Fla. 33301. 

Kaiser Community Homes, Kaiser Industries 
Corp., 4950 Wilshire Blvd., Los Angeles, 
Calif. 90005. 

The Kroger Company, 1014 Vine St., Cinein- 
nati, Ohio 45201. 

The Learning Center, Social Studies Depart- 
ment, Princeton Public Schools, Princeton, 
N.J. 08540. 

McKinsey and Co., 245 Park Ave., New York, 
N.Y. 10017. 

Mental Health Research Institute, University of 
Michigan, Ann Arbor, Mich. 48104. 

Professor E. S. Munger, Division of Humanities 
and Social Sciences, California Institute of 
Technology, 1201 E. California Blyd., Pasa- 
dena, Calif. 91109. 

Office of Civil Defense, Shelter Management In- 
struction, Washington, D.C. 20305. 

Pillsbury Company, Pillsbury Bldg., Minne- 
apolis, Minn. 55402. 

Proctor and Gamble Company, Educational 
Services Department, P.O Box 599, Cin- 
einnati, Ohio 45201. 

Project CONEX, L. P. Bloomfield, M.1.T., Cam- 
bridge, Mass. 02138. 

Projects SIMILE, Western Behavioral Sciences 
Institute, 1150 Silverado Blvd., La Jolla, 
Calif. 92037 (games of Crisis, Napoli, and 
Plans). 

Radio Corporation of America, Front and 
Cooper Sts., Camden, N.J. 08102. 

Rand Corporation, 1700 Main St. Santa 
Moniea, Calif. 90401. 

Raytheon Company, Missile and Space Division, 
Bedford, Mass. 01730. 

Remington Rand UNIVAC, 1290 Ave. of the 
Americas, New York, N.Y. 10019. 

Science Research Associates, 529 East Erie St., 
Chicago, Ill. 60611 (games of Economie 
Decisions and Inter-Nation Simulation). 

Scott Foresman & Co., 1900 E. Kale Ave., Glen- 
view, Ill. 60025 (game of Dangerous 
Parallel). 


Simulations Publications, Inc., 44 E. 23rd St., 
New York, N.Y. 10010. 

Sloan School of Industrial Marketing, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 02138, 

C. N. Smith, College of Business, Northern Tlli- 
nois University, De Kalb, Ill. 60155. 

Systems Development Corporation, 5827 Co- 
lumbia Pike, Falls Church, Va. 22041. 

Systems Gaming Associates, A1-2 Lansing 
Apartment, 20 N. Triphammer Rd., Ithaca, 
N.Y. 14850. 

Professor Hans B. Thorelli, Purdue University, 
Lafayette, Ind. 46207. 

3M Company, Business Ventures Division, 3M 
Center, St. Paul, Minn. 55119. 

Travelers Insurance Company, Educational 
Public Services Department, 277 Park 
Ave., New York, N.Y. 10017; The Travelers 
Corp., One Tower Square, Hartford, Conn. 
06115. 

U.S. Army Logistics, Army Center, Fort Lee, 
Va. 23801. 

Washington Center for Metropolitan Studies, 
1717 Massachusetts Ave., N.W., Washing- 
ton, D.C. 20036. 

Wayne State University, Detroit, Mich. 48202. 

Wellesley Public School System, Wellesley, 
Mass. 01570. 

Western Behavioral Science Institute, 1121 
Torrey Pines Blvd., La Jolla, Calif. 92037. 

Western Management Science Institute, c/0 
R. C. Henshow, UCLA, Los Angeles, Calif. 
90024. 

Western Publishing Company, Inc., School and 
Library Department, 850 Third Ave., New 
York, N.Y. 10022. 

John Wiley & Sons, Inc., 605 Third Ave., New 
York, N.Y. 10016. 

Professor Robert C. Wood, Department of 
Political Science, Northern Illinois Uni- 
versity, De Kalb, Ill. 60115. 

D. Yount, El Capitan High School, Lakeside, 
Calif. 92040. 


16mm films 
See Films 


16mm projectors 
See projectors 
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Slide and filmstrip projectors 
See projectors 


Slides 


SOURCES 

Since there is no master list of 2” x 2” 
slides, it is necessary to consult a wide variety 
of sources which specialize in slides for art, 
architecture, science, religion, medicine, travel, 
and space. 


American Museum of Natural History, Central 
Park West at 79th St., New York, N.Y. 
10024. 

Clay-Adams, 299 Webro Rd., Parsippany, N.J. 
07054. 

Kastman Kodak Company, Motion Picture and 
Education Markets Division, 343 State St., 
Rochester, N.Y. 14650. 

Meston’s Travels, Inc., 3801 N. Piedras, El 
Paso, Tex. 79930. 

Metropolitan Museum of Art, Fifth Ave. at 
82nd St., New York, N.Y. 10028. 

Museum of Modern Art, 11 W. 53rd St., New 
York, N.Y. 10019. 

National Audubon Society, 1130 Fifth Ave., 
New York, N.Y. 10028. 

Prothman Associates, Inc., 650 Thomas Ave., 
Baldwin, N.Y. 11510. 

Society for Visual Education, 1345 W. Diversey 
Parkway, Chicago, Ill. 60614. 

Ward’s Natural Science Establishment, Inc., 
3000 E. Ridge Rd., Rochester, N.Y. 14605. 


STORAGE 

Joshua Meier Co., Inc., 7401 Westside Ave., 
North Bergen, N.J. 07047 (Slide-Sho). 

Plastican Corp., P.O. Box 157, Butler, N.J. 
07405. 

Plastic Sealing Corp., 1507 N. Gardner St., 
Hollywood, Calif. 90046 (plastic sheet slide 
holders). 


Spirit duplicators 
See Reproduction equipment 


Stencil duplicating equipment 
See Reproduction equipment 


Stereo and 3-D projectors 
See Photographic equipment 


Tape adhesives 
See Graphic materials: graphic tapes 


Tape libraries 
See Audio equipment and materials: 
tape sources 


Tape manufacturers 
See Audio equipment and supplies 


Tape sources 
See Audio equipment and materials 


Tape recorders 
See Audio equipment and materials 


Television 


CASSETTES 

CBS Electronic Video Recordings, 51 W. 52nd 
St., New York, N.Y. 10119. 

Panasonic VTR/CCTV (Matsushita Electric 
Corp. of America), 23-05 44 Rd., Long 
Island City, N.Y. 11101. 

Sony Corp. of America, VTR Division, 47-47 
Van Dam St., Long Island City, N.Y. 
11101. 


GENERAL INFORMATION 

Adler Educational Systems Division, Litton 
Systems, Inc., 72 E. Main St., New 
Rochelle, N.Y. 10801. 

Association for Educational Communications 
and Technology, 1201 Sixteenth St., N.W., 
Washington, D.C. 20036. 

Children’s Television Workshop, 1  Lineoln 
Plaza, New York, N.Y. 10023. 

Committee on Television, American Council on 
Education, 1785 Massachusetts Ave., N.W., 
Washington, D.C. 20036. 

GLP Division, Aerospace Group, General Pre- 
cision, Inc., 63 Bedford Rd., Pleasantville, 
Neel an0; 
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Great Plains Regional Instruction Television 
library, University of Nebraska, Lincoln, 
Nebraska 68508. 

Memorex Corporation, San Towas at Central 
Expressway, Santa Clara, Calif. 95052. 
Microwave System, Micro-Link Division of 
Varian Associates, 1375 Akron St., Copia- 

gue, N.Y. 11726. 

National Association of Edueational Broad- 
casters, 1346 Connecticut Ave., N.W., 
Washington, D.C. 20036. 

NET Film Service, Indiana University, Bloom- 
ington, Ind. 47401. 

RCA Victor Division, Radio Corporation of 
America, Audio-Visual Marketing Division, 
Front and Cooper Sts., Camden, N.J. 08102. 

Visual Educom Incorporated, 4333 S. Ohio St., 
Michigan City, Ind. 46360. 


NETWORKS 

American Broadcasting Company, 1330 Avenue 
of the Americas, New York, N.Y. 10019. 

Columbia Broadcasting System, 51 W. 52nd St.,* 
New York, N.Y. 10019. 

National Broadeasting Company, 30 Rockefeller 
Plaza, New York, N.Y. 10020. 

Pubhe Broadeasting Service, 955 L’Enfant 
Plaza North, S.W., Washington, D.C. 
20006. 


RECEIVERS 

Admiral Corporation, 3800 W. Cortland St., 
Chicago, Il. 60647. 

General Eleetrie Company, Television Division, 
College Blvd., Portsmouth, Va. 23705. 

GPL Division, General Precision, Ine., 63 Bed- 
ford Rd., Pleasantville, N.Y. 10070. 

Jerrold Electronies Corp., 401 Walnut St., 
Philadelphia, Pa. 19105. 

RCA Victor Division, Audio-Visual Marketing 
Division, Radio Corporation of America, 
Front and Cooper Sts., Camden, N.J. 
08102. 

SC Electronics, Ine., 530 Fifth Ave., N.W., New 
Brighton, Minn. 55112. 

Sony Corporation, 47-47 Van Dam St., Long 
Island City, N.Y. 11101. 

Sylvania Commercial Electronics Division, 100 
indicott St., Danvers, Mass. 01923. 


VIDEOTAPE RECORDERS 
Ampex, 2201 Landmeier Rd., Elk Grove Village, 


Ill. 60007. 


Concord Electronies Corporation, 1935 Arma- 
cost, Los Angeles, Calif. 90025. 

Panasonic/ Matsushita Electric Corporation, 
23-05 44 Rd., Long Island City, N.Y. 11101. 

Shibaden Corporation of Ameriea, 58-25 
Brooklyn—Queens Expressway, Woodside, 
INES MOLETAC( 

Sony Corporation, 47-47 Van Dam St., Long 
Island City, N.Y. 11101. 

Westinghouse Electric Corporation, P.O. Box J, 
Sea Cliff, N.Y. 11579. 


31/4 X 4 slide projectors 
See Projectors 


3-D projectors 
See Photographic equipment: stereo equipment 
and materials 


Three-dimensional materials 


MODELS, ete. 

Audio-Visual Enterprises, 911 Laguna Rd., 
Pasadena, Calif. 91105 (color study prints 
and historical models). 

Bicknell Macalaster Co., 253 Norfolk St., 
Cambridge, Mass. 02139 (apparatus kits). 

Robert Brunner Division, Cadan Corp., 635 
Madison Ave., New York, N.Y. 10022 (eut- 
out model of human brain). 

Creative Playthings, Ine., P.O. Box 110, Prince- 
ton, N.J. 08540 (manipulatives for instruc- 
tional materials centers and classrooms— 
kindergarten through grade 8). 

B. F. Goodrich, Koroseal Division, Oak Grove, 
Marietta, Ohio 45750 (Koroseal flexible 
magnetic strip ). 

Imitation Food Display Co., 197 Waverly Ave., 
Brooklyn, N.Y. 11205 (models of food). 
Louis Paul Jonas Studios, Ine., Box 59-A, 
R.D.1, Hudson, N.Y. 12534 (miniature 

animals). 

Judy Company. See Silver Burdett Company 
(instructional toys, models). 

A. J. Nystrom & Co., 3333 Elston Ave., Chicago 
18, Ill. 60618. 

Revell, Incorporated, 4223 Glencoe Ave., 
Venice, Calif. 90291, 
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Silver Burdett Company, A Division of General 
Learning Corporation, 460 So. Northwest 
Highway, Park Ridge, Ill. 60068. 

Viking Importers, 113 S. Edgemont St., Los 
Angeles, Calif. 90004. 

Weber-Costello Company, 1900 N. Narragansett 
Ave., Chicago Heights, Il. 60639. 


SCIENCE MATERIALS AND SPECIMENS 

CCM: General Biological, Inc., 8200 S. Hoyne 
Ave., Chicago, I]. 60620 (models, manikins, 
charts, Kodachrome slides, biological 
colored movies, plastic-embedded  speci- 
mens). 

Central Scientific Company, 2600 S. Kostner 
Ave., Chicago, Ill. 60623. 

Clay-Adams, 299 Webro Rd., Parsippany, N.J. 
07054. 

Denoyer-Geppert Company, 5235 Ravenswood 
Ave., Chicago, Ill. 60640. 

Hubbard Scientifie Company, P.O. Box 105, 
Northbrook, Il. 60062. 

New York Laboratory Supply Co., 510 Hemp- 
stead Turnpike, West Hempstead, N.Y. 
dl o2) 

New York Scientific Supply Company, 28 W. 
30th St., New York, N.Y. 10001. 

Pacific Bio-Marine Supply Co., P.O. Box 536, 
Venice, Calif. 90291. 

Sargent-Welch Scientific Company, 7300 N. 
Linder Ave., Skokie, Tl. 60076. 

Stansi Scientific Division, Fisher Scientifie Co., 
1231 N. Honore St., Chicago, Ill. 60622. 

Ward’s Natural Science Establishment, Ine., 
3000 KE. Ridge Rd., Rochester, N.Y. 14626. 


Transcribers 
See Audio equipment and materials 


Transcriptions 
See Audio equipment and materials 


Transparencies 


MATERIALS 

Charles Beseler Company, 219 §. 18th St., East 
Orange, N.J. 07018. 

Arthur Brown and Bros., Inc., 2 W. 46th St., 
New York, N.Y. 10036. 


Cousino Electronics Corp., 1941 Franklin Ave., 
Toledo, Ohio 43624. 

Eastman Kodak Company, 343 State St., Roch- 
ester, N.Y. 14650. 

Holson Co., Belden Ave., Norwalk, Conn. 06850 
(clear acetate). 

Keuffel and Esser Company, 20 Whippany Rd., 
Hoboken, N.J. 07960. 

Labelon Corp., 10 Chapin St., Canandaigua, 
N.Y. 14424. 

National Adhesive Products, Inc., 19600 St. 
Clair Ave., Cleveland, Ohio 44101. 

Ozalid Division, General Aniline and Film 
Corp., 140 W. 5lst St., New York, N.Y. 
10020. 

Seal, Inc., Roosevelt Dr. & B St., Derby, Conn. 
06418. 

Teenifax Corporation, 195 Appleton St., Hol- 
yoke, Mass. 01040. 

3M Company, 3M Center, St. Paul, Minn. 55119. 
VariTyper Corp., 11 Mt. Pleasant Ave., 
Hanover, N.J. 07936. 


SOURCES 

There is one reference to commercially prepared 
transparencies: Index to Overhead Trans- 
parencies, which covers over 18,000 trans- 
parencies (R. R. Bowker Co., 1180 Avenue 
of the Americas, New York, N.Y. 10036, 
$22.50). 

Allyn and Bacon, Inc., AV Department, 470 
Atlantic Ave., Boston, Mass. 02210. 

Black Box Collotype Studios, Ine., 4840 W. 
Belmont Ave., Chicago, Il. 60641. 
John Colburn Associates, Inec., 1122 Central 
Ave., P.O. Box 236, Wilmette, Ill. 60091. 
Creative Visuals Division, Games Industries 
Ine, P.O. Box 1911, Bie Spring, Tex: 
79720. 

Encyclopaedia Britannica Educational Corp., 
425 N. Michigan Ave., Chicago, Ill. 60611. 
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Ginn and Company, 125 Second Ave., Waltham, 
Mass. 02154, 

Hammond, Ine., 515 Valley St., Maplewood, 
N.J. 07040. 

The Instructo Corp., Paoli, Pa. 19301. 

Keuffel and Esser Company, 20 Whippany Rd., 
Hoboken, N.J. 07960. 

McGraw-Hill Book Company, Text-Film Di- 
vision, 330 W. 42nd St., New York, N.Y. 
10036. 

Ozalid Division, General Aniline and Film 
Corporation, 140 W. 5lst St., New York, 
N.Y. 10020. 

Popular Science Publishing Company, Audio- 
Visual Division, 355 Lexington Ave., New 
York, N.Y. 10017. 

Rand MeNally & Company, P.O. Box 7600, 
Chicago, Ill. 60680. 

Teenifax Corporation, 195 Appleton St., Hol- 
yoke, Mass. 01040. 

3M Company, Visual Products Division, 3M 
Center, St. Paul, Minn. 55119. 

Tweedy Transparencies, 208 Hollywood Ave.,* 
East Orange, N.J. 07018. 

United Transparencies, Inc., P.O. Box 688, 
Binghamton, N.Y. 13902. 

Visual Materials, Ine., 2549 Middlefield Rd., 
Redwood City, Calif. 94063. 


2 X 2 slide projectors 
See Projectors 


Videotape recorders 
See Television 


Wax adhesives 
See Graphic materials 
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Absentmindedness, 71-72 
Accelerated curriculum programs, 57 
Accelerated study programs, 56 
Achievement, sense of, 67 
Achievement level, simulation gaming and, 586 
Acousties, of classroom, 27 
sound absorption and, 331 
A ffectors, 73 
Affluence, economie, 233 
African struggles for independence, study of, as 
example of Instructional Development, 
659-666, 683-684 
Age level, film selection and, 477 
simulation gaming and, 586 
Alabama, Banks Model School in, 544-545; 
illus., 546 
Allen, William, 33 
Allport, Gordon W., quoted, 58 
American Federation of Information Process- 
ing Societies, 571 
American Optical overhead projector, illus., 
438 
Arizona, Hawaiian student study trips to, 248, 
250-251 
Arnspiger, Varney C., 466 
Art education, videotape recording used in, 538 
Athletics, videotape recording used for self- 
evaluation in, 541 
Atkinson, Richard, 560 
Atlanta public schools, instructional television 
series used by, 531; illus., 530 
Attention, learner’s, striving to get, 17 
Attitude formation, perception and, 58-60 
Attitudes, 58-60 
defined, 58 
film used in, 467 
inappropriate, 59 
Audio-cued learning, 355-386 
defined, 355-359 
evaluating nature of, 383, 386 
selection criteria for, 382-383, 386 


and skill development, 358, 375-384 
uses of, 359 
Audio-cued learning materials, advantages of, 
359-363 
developed by teacher and pupils, 363, 372- 
375, 386 
information-giving, 361-363 
interrelated, 375 
justification for use of, 384 
number of, available, 360 
role of teacher in use of, illus., 371, 373-374, 
376 
sources of, 363-371, 386 
validity of, 363 
Audio dial access systems, 348-351; illus., 350 
Audio flasheard system, 327 
Audio language laboratories, 344-348 ; allus., 
346-347 
Audio messages, ability to comprehend, 355 
voice, 3 
Audio recorders, 319-336 
card-type, 327-330 ; illus., 328-329 
classroom, 320-325 
cleanliness of, 334 
fidelity of, 332-333 
large-group, 325-327 
multiple-track, 322-324 
playback and. See Playback 
presence and, 332-333 
reactions to use of, illus., 335 
sound level controls for, 331, 333-334 
Audio recording, 319 
on cassettes 320-322, 325; illus., 322, 324 
open reel, 320-321 illus., 322-323 
Audio recording equipment, 320 
selection of, 321-325, 330 
stereophonie, 325, 327; illus., 326 
types of, 320-321 
Audio-Visual-Tutorial (AVT), program, ex- 
ample of, 666-671, 684. 


\ 
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Audio-Visual-Tutorial (AVT) (Continued) 
learning, cost effectiveness of and, 669-671 
performance test scores in, tables, 670-671 

Audiolearning experiences, 319-351, 384 
selection and evaluation of, 382-383 

Audiolearning materials, access to, 348-350 
merease in, 355 
newer forms of, 356 
publishers of, 350 
standardized form of, 350-351 

Audiolearning sequence, the, 375-380 

Audiolearning skills, development of, 375-384 
and pupil involvement, 379 

Audiolingual learning, 342 

Audiolingual playback, 342-348 

Audiometer tests, illus., 377 

Audiotape banks, illus., 348 

Audiotapes, 621, 623 

Audiotutorial learning materials, 356-357 

Audioviewer systems, 407-408 

Audiovisual coordinators, 359 

Audiovisual materials, 4, 11, 136, 621 
classroom environment and, 27 
and communication of information, 37 
understanding nature and use of, 5 

Audisean, illus., 407 

Australia, films made in, 471-472; illus., 471 

Awareness span, expansion of, 26 


Babies, physical senses of, used in learning, 154 
and visual images, 88-89 
Bands, recording and playback for self-evalua- 
tion of, 340 
Bar graphs, 115-117, 131 
Behavioral objectives, 76, 577 
Behaviors, evaluation of, 76 
after watching “Sesame Street,” 511 
expected, 75 
of learners, 47 
reward and reinforcement of, through self- 
accomplishment, 67 
Beloit, Wis., “community days” in, 254 
Bennett, Vera, quoted, 258 
Beseler opaque projector, illus., 440 
Beseler overhead projector, illus., 438 
Bethesda, Md., Walt Whitman School in, 235 
Biology, teaching of, 9 
Birthrate, school expansion and, 6 
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Blueprints, 117 

Body language, 89 

Boredom, 31 

Bower, T. G., quoted, 88 

Bradley University, Peoria, Il., 519 

Bremer, John, quoted, 236 

Brentwood Tutorial Mathematics Program, 
562-565 

British Broadeasting Corporation, 505 

Bruner, Jerome, 132 

Bryan, Julien, 274 

“Buddy system,” 242 

Bulletin boards, 60 

Business education, tape recorders used in 
teaching, 340-341 


Cameras, automatie, illus., 495 
35mm, 451 
CAMPI (Computer-Assisted Management of 
Personalized Instruction), 672 
Carpenter, Ray, 33, 525-526 
Carrels, illus., 346, 348 
for computer use, 554 
for motion picture and still film projection, 
403 
playback and, 344 
Carroll College, 432 
Cartoons, 126, 128-130; illus., 128 
use of, 128 
Cartridges, for motion picture films, 453-454, 
473, 486-487 
for tape storage, 344 
Cashton, Wis., Elementary School, Individual- 
ized Instruetion in, 613; illus., 599 
Cassette recorders, 350 
videotape, 521, 523; illus., 522 
Cassette wireless systems, 349 
Cassettes, 39, 320 
for audiolingual playback, 343-344 
for audioviewer systems, illus., 407 
blank, 350 
for classroom audio playback, 336-337 
for filmstrips, 402 
Cathode ray tube (CRT), 562-564 
CBS Laboratories, 421 
Chalkboards, 207-217 
advantages of, 212-213 
aids provided by, 213, 216-217 


Chalkboards (Continued) 
effective use of, 210-212 
installation of, 213 
magnetic, 208-209 
movable panels as, illus., 208 
overuse of, 211-212 
role of, 207-210 
Challenges, educational, 56 
Charts, 11, 23, 131; dlus., 110, 113, 122 
defined, 118 
good, characteristics of, 120 
school-made, 124 
types of, 118, 120-123; illus., 121 
Children’s Television Workshop, 506 
Chronicles of American Photoplays, The, 452, 
466 
Chu, Godwin C., 524 
Circle (pie) graphs, 116-117, 131 
Citizenship, development of, 234 
Civic responsibility, development of, 234 
Clark School for the Deaf, Northampton, Mass., 
Speech Through Vision Project, 537-538 
Classes, larger, problems of, 8 
Classrooms, acousties of, 331 
for audio-cued learning, illus., 368 
changing concept of, 239-240 
clarity of communication in, 20 
discipline in, 32 
display areas in, 200-203 
physical environment of, 27 
television in, 508-510 
temporary, 6 
use of media in, 3-4 
Cognitive variables, 601 
Coldwater, Mich., Junior High School, 677 
Colorado, University of, 366 
Columbia University, Mastery Model developed 
at, 666 
Comic books, 17 
influence of, 129-130 
Comies, 126, 128-130; illus., 129-130 
in newspapers, 128-129 
Commercial sources for audio-cued learning 
materials, 367, 369-371 
Communication, educational. See Educational 
communication 
long-wave, 30 
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motion picture film, 498 
verbal, 24 
Communication devices, levels of, 57 
Communication process, basic, 18-20 
Communication satellites, 3, 14 
Communication world, extraschool, 13-18 
Communications channel, 19 
Communications model, basie, illus., 19 
Communications revolution, teacher and, 3-40 
Community colleges, examples of Instructional 
Development at, 666-675 
Community Game, The, 588-589 
Community helpers, pupils meeting with, 238 
Community resources, 234 
scope of, 236-240, 263-264 
Community study, 233-266 
categories of experiences in, 264 
defined, 240-241 
evaluation of, 264-266 
inquiry through, 241-253 
learner response to, 255-256 
planning for experiences in, 254-262, 266 
responsibility and liability during, 261-262, 
264 
scope of, 263-264 
selection of subject for, 255 
varieties of, 265 
Computer-assisted instruction (CAI), 556 
advantages of, 575-577 
cost of, 572-575 
Computer-assisted learning (CAL), 556 
Computer-based instruction (CBI), 556 
Computer information, sources of, 578-579 
Computer instruction, 560-572 
advantages and limitations of, 575-578 
costs of, 572-575 
for drill and practice, 560-561 
for information handling, 568, 570-571 
for simulation and gaming, 565 
teachers and, for remedial assistance, illus., 
564 
testing of, 560 
tutorial and dialogue, 561-565 
Computer lessons, well-designed, illus., 562 
Computer-presented questions, student re- 
sponses to, illus., 563 
Computers, 554-579, 589 
administrative uses of, 559-560 


Computers (Continued) 
attributes of, 589 
costliness of, 560, 589 
defined, 556 
drill-and-practice use of, illus., 557 
functioning of, 557-559 
future problems with, illus., 578 
instructional uses of. See Computer instrue- 
tion 
limitations of, 577-578 
number in use in the United States, 571 
programing for use of, 589 
as subject of instruction, 571-572 
unique contributions of, 575-57 
Concept levels, needs and, 57 
Concept seale, position on, 56 
Concepts, acquisition of, 53, 56-57 
defined, 51 
learning. See Learning concepts 
Coneeptualization, 46-47 
creative writing and, 53 
and organization of instruction, 51 
perception and, 55 
Conservation, 169 
Content, suitability of, to learner, 46 
Contract, made in self-directed Individualized 
Instruction, 608 
“performance,” 608n 
Conversation, lack of, in home environment, 90 
Coronet Films, 477 
Corporation for Public Broadcasting (CPB), 
505, 518 
Corte Madera, California, Granada Community 
School in, 607 
Counseling, computerized information-handling 
used in, 570 
Creative art, teaching of, 68 
Creativity, as goal of learning, 46, 67-74 
inventive, 70-71 
Cultural deprivation, creativity and, 72 
Cunningham, Jerry, quoted, 545 
Current events displays, 45 
Curriculum reform, 271 
Curriculums, changing, 8-13 
expanding, 5 
target, film selection and, 477 
Custer, study of, as example of Instructional 
Development, 647-652, 683 
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Cypress, Tex., Matzke Elementary School in, 
illus., 614 
Cyr, Don, quoted, 538 


Davis, Robert, 666 
Daydreaming, 24-25, 32 
Deaf, the, and videotape records, 537-538; 
illus., 539 
De Bernardis, Amo, 259 
Debes, John L., 87 
quoted, 87-88, 90 
Defense mechanism, daydreaming as, 24 
Democracy game, the, 581, 583, 585 
Denison, Tex., public schools, instructional tele- 
vision in, 545; illus., 546 
Denno, Ray, quoted, 412-413 
Denver publie schools, television language lesson 
series used in, 533-535 
Desk maps, 298-299 ; illus., 300 
Detroit, East, Crescentwood Elementary School 
in, 647 
Diagrams, 23, 110, 117-118, 131; illus., 122 
clearness of, 117-118 
defined, 117 
process, 123 
technical, 123 
Dial aecess playback, 348-351 
Dioramas, defined, 167 
instructional applications of, 168-169 
Discipline, classroom, dropouts and, 32 
Display areas, provision for, 200-203 
spaces available for, 200-201 
supplemental “do it yourself,” 201-203 
Display surfaces, special, 204-217 
Displays, commercial, 200; illus., 198-199 
effective, 199; dllus., 195 
for learning, 194-196 
limitations of, 198-199 
school, 186-188 
study. See Study displays 
Dramatics, tape recorders used in teaching, 341 
Drill, computerized, 560-561 
spelling, 340 
Dropouts, 85 
characteristics of, 31 
intelligence of, 31-32 


reasons for, 30-32 


Duluth, Minn., school system, Individualized 
Instruction in, 611; cllws., 623 
Dymaxion projection maps, 289; illus., 288, 290 


Eastman, George, 451 
Hastman Kodak, 87, 452, 466 
Educational Projects Division of, 92 
Ecology, 188 
filmstrips on, 404; allus., 405 
Instructional Development used in study of, 
653-659, 683 
EDERI program, 566 
Edison, Thomas A., 449, 451 
Edling, Jack, 604-605, 613, 621 
quoted, 605-606, 610-612 
Education, American, expenditures for, 6, 8 
criticism of, 598 
defined, 241 
for excellence, 56 
goals of, 55-56 
Educational communication, effective, barriers 
to, 20 
inadequate, toll of, 30-33 
media and, 3 
multimedia, 3 
teachers and, 27 
Educational-improvement programs, 56 
Educational media, 11 
Educational Policies Commission of the United 
States, 5 
Educational system, group or class techniques 
in, 603 
need for change in, 604 
Educator’s Guide to Free 16mm Films, 472 
Edueator’s Progress Service, 422n 
Edwards, Ronald, 669-670 
Effectors, 73 
EFI card-reader model, illus., 328 
“Hlectric Company, The,” 506-508; dllus., 394, 
508 
Electronic video recording (EVR), 523 
Empire game, the, 585-586 
Encyclopaedia Britannica Educational Corpora- 
tion, 463, 477 
England, National Council for Educational 
Technology in, 577 
small-group learning experiences in, 489-492 
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English, audio-cued learning materials for 
teaching, 369 
Individualized Instruction used to teach, 625 
instructional television used in teaching, 541- 
542 
objects and specimens used in teaching, 165 
English skills, learning of through Instructional 
Development, 640-647, 683 
Environment, for creative learning, 68, 70, 72—- 
73 
deterioration of, studied through Instruc- 
tional Development, 653-659 
home, child’s development and, 90 
multimedia learning, creation of, 37-40 
perception and, 52-54 
physical, learning and, 27 
Environmental sound recording, 330 
ESEA Title ITI grants, 619-620 
Europe, students touring, 233-234 
Evaluation, using results of, 76 
Evanston, Ill., Martin Luther King, Jr. Ele- 
mentary School in, 617 
Exchange students, 248, 250 
Experiences, conerete, and attitude formation, 
59 
fresh, opportunity to create, 67 
indirect, 56 
learning. See Learning experiences 
vicarious versus real, 54 
Expression, verbal, diffieulty in, 72 
Extraschool communications media, 13-18 
classroom communication and, 17-18 
in the United States, illus., 14 


Family, the, and child’s development, 90 
Federal Communications Commission, 519 
Feldhusen, John, quoted, 575-576 
Feltboards, 204 
Field study, 244-245 
Field trips, 239 

maps and, 306-307 
Filing cabinets, 146 
Filing systems, 144-145 
Film, 8mm, 452, 469, 473-474, 477, 481, 486-488, 

496-497, 499 
nonexplosive “safety,” 451 
16mm, 451-452, 469-473, 476, 481 


Film (Continued) 
Super 8, 452-453, 473-474, 476, 498 
35mm, 451 
Film communication, 454465, 499 
animation in, 454, 462 
changed-speed photography used in, 454, 458— 
459 ; illus., 459 
direct photography used in, 454-458; illus., 


456 

photomicrography used in, 454-455, 460, 462; 
allus., 460 

X-ray motion photography used in, 460; 
allus., 461 


Film editing, of student-made films, 495-496 
Films, 11, 23, 32; illus., 274-275 
motion picture. See Motion picture films 
Filmstrip projectors, 432-435 
threading of, 434-435 
Filmstrip viewers, 434 
Filmstrips, 11, 23, 32, 394, 398-406, 442, 622; 
illus., 398 
adaptability of, 403 
advantages of, 399, 402-405 
and changing curriculum, 404 
colored, illus., 406 
cost of, 399 
defined, 399 
evaluation of, illus., 426 
limitations of, 405-406 
and other media, 405 
purpose in using, 427 
sound, 402-404, 427 
storage of, illus., 399 
teacher-pupil creation of, 405 
textbooks coordinated with, 405 
variety of, illus., 400-401 
Flat materials, mounting of, 138-144 
storage and retrieval of, 144-146; illus., 146 
Flat pictures, 133, 147 
advantages of, 95-96 
clear communication by, 107-108 
color in, 108-109 
contrast and sharpness in, 109-110 
defined, 95 
good composition in, 106-107; illus., 104-105 
lack of depth in, 97-99 
lack of motion in, 99, 101-103, 106 
limitations of, 96-103, 106 
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mounting of. See Mounting 
nature and characteristics of, 94-110, 132 
quality of, 106-110 
showing motion in, ilus., 101 
small, enlargement of, 96-97 
Flow charts, 120 
Foreign language study, audio-cued learning 
materials for, 369 
curriculum reform in, 271 
instructional television in teaching, 525, 533- 
535 
motion pictures used in, 541 
Foreign travel, students and, 233 
Forney, James, quoted, 419 
Fort Lauderdale, Fla., Nova School in, 623, 625 
France, instructional television in, 514, 519; 
allus., 521 
Frank, Glenn, 458 
quoted, 458-459 
Fransecky, Roger B., quoted, 86 
Fry, John, 602 
Fuller, R. Buckminster, 289 


Gagné, Robert M., 601 
quoted, 52 
Games, 589, 625 
computers used in, 565, 568; illus., 569 
defined, 579 
educational, 583-584 
nature of, 579-581 
research on effectiveness of, 587 
and social interaction, 584-586 
types of, 581-583 
Gebhard, Bruno, quoted, 218 
Geography, audio-cued learning materials for 
teaching, 369-370 
child’s concepts of, 305-307, 311 
maps and globes used in teaching, 271, 305- 
309 
new, 271-273, 313 
Germany, instructional television in, 514, 519 
Globes, 113, 271-284; illus., 281-283 
abstract character of, 278-280 
accuracy of, 276-278 
color used on, 279-280, 283, 309 
defined, 276 
desirable characteristics of, 281-284 
effective teaching with, 305-312 


Globes (Continued) 
map reading and, 307-309 
mounting of, illus., 284 
nature of, 276-280 
selection of, 281 
types of, 280-286 
understanding of, 280 
use of, 310-311 
Goodlad, John I., quoted, 572 
Governments, films produced by, 449, 470-472; 
illus., 450, 471 
Grade level, maps suitable to, 300-301 
Graflex, illus., 433-434 
Grammar, card-type recorders used in teaching, 
325-326 
visual literacy in teaching, 86 
Graphics, 133, 147; illus., 112 
defined, 110-111, 113, 132 
interpretation of, 123 
nature and characteristics of, 110-130 
selection and use of, 130-132 
student and teacher-made, 123-124 
types of, 112-123 
value of, 111 
Graphs, 110-111, 113-117, 131; illus., 114-115 
appeal of, 113-114 
defined, 113 
progress, 113 
readability of, 116-117 
types and advantages of, 114-116 
Griffin, Paul, 283 
Group-telephone interviews, 252-253 
Guide to the Literature on Interactive Use of 
Computers for Instruction, Zinn, 579 
Guidance activities, computerized information- 
handling used in, 570 
tape recorders used in, 341-342 


Hagerstown, Md., closed-circuit educational tele- 
vision in, 518; illus., 519 

Hair, 47-48 

Harrisburg, Pa., Downey Elementary School 
in, 607 

Harvard Reading Film, 424 

Harvard University, 570 

Hawaii, 487. See also Honolulu; Oahu 

audiolingual language program used in, 342- 

344 
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cassettes used in, 321 
Department of Education, 640-641, 646 
English program in, 358, 473-474, 487n, 640— 
647 
Individualized Instruction used to teach Eng- 
lish in, 625 
instructional television in, 544 
multimedia programs in, 37, 39 
Sinclair audiolearning center in, 349-350 
special learning trips in, 246-248 
University of, 9, 62n, 357n, 641 
Hawaii Media Leadership Training Group, 666n 
Hawaii State Hospital, videotape recording 
used at, 539 
Hawthorne Cedar Knolls School, Hawthorne, 
N.Y., videotape recording used in, 539-— 
541 
Head Start, 6 
Hearing, defective, 378 
learning and, 377-379 
obstructions to, 378-379 
High school graduates, growing number of, 6 
History, current, documentation of through 
school broadeasts, 365 
inquiry method of teaching, 12 
motion pictures used in teaching, 451 
Hoban, Charles F., quoted, 534 
Holograms, 421 
Holography, 419-421 
Holtzman, Wayne H., 571 
quoted, 554, 559-560, 578 
Home economies, objects and specimens used in 
teaching, 165-166 
Homes, influence of, on child’s development, 90 
Honolulu, community resource study in, 258-259 
Kahala School in, 609, 611 
Kailua High School in, 660n 
Punahou School in, 620 
Hook-and-loop boards, 205; illus., 206 
Humanities, the, curriculum reform in, 271 
Huron, S. Dak., Individualized Instruction in, 
illus., 614 


Iconographie films, 464; illus., 465 

Ideas, free interchange of, 73-74 
visual arrangement of, 91 
words and, 53-54 


Illinois, University of, computer-based educa- 
tional system (Plato) at, 573 
Illinois State University, College of Education 
Learning Laboratory, 396 
Imagination, 72 
Independent study, 608-609 
India, film reports made in, 470 
INDICOM, 565 
Individual development, emphasis on, in Indi- 
vidualized Instruction, 610-611 
Individual differences, types of, 600-603 
Individualized Instruction (I.I.), 51, 407, 473, 
577, 598-617 
constraints on, inherent, 612-613 
defined, 604-606 
as different from traditional instruction, 610- 
612 
elements to be accommodated in, 613, 615 
examples of, 615-617 
materials for. See Individualized Instruction 
materials 
meaning of, 599 
nature and characteristics of, 603-609 
number of U.S. schools having, map, 604 
procedures and facilities for, 612-617 
role of media and technology in, 617-624 
subject content suitable to, 613 
systematic development procedures needed in, 
617-618, 626 
technology emphasized in, 619-620 
time scheduling in, 615 
types of, 606-609 
Individualized Instruction materials, commer- 
cially produced, 620-623 
nature and amounts of, required, 618-619 
project-developed, 624-626 
teacher-adapted, 621, 626 
teacher-prepared, 623-624, 626 
Individually prescribed Individualized Instrue- 
tion, 606-607 
advantages of, illus., 607 
Individually Prescribed Instruction (IPI), 624 
Industrial arts, audio-cued learning and, 358— 
359 
curriculum for, 10 
Information, cognitive, film use and retention 


of, 466-467 
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communicated by television-telephone, ilus., 
516 

factual, ability to aquire, 26 

giving of, by audio-cued learning materials, 


361-363 
handling of, through computers, 568, 570- 
571 


inquiry method of gaining, 11-13 
new, development of, 5 
use of media to communicate, 34-37 
Information banks, 418-419 
Inner London Educational Television Service, 
516, 518 
Inquiry, through community study, 241-253 
Inquiry method, 11-13 
advantages of, 12 
Inquiry variables, 601-602 
Instruction. See also Teaching 
computer. See Computer instruction 
individualized. See Individualized Instruction 
programmed, 599 
traditional group, 599 
Instructional Development, 76, 194, 212, 309, 
393, 583-584 
and effective teaching and learning, 132-138, 
147 
model of, zllus., 136 
multimedia. See Multimedia Instructional 
Development 
Instructional Development Agencies (IDAs), 
634 
Instructional Development Institutes (IDIs), 
133n, 632-633 
program of, tested, 633-634 
Instructional Development materials, for pro- 
gram of learning English skills, 641, 644 
for social study on Custer, 648-651 
for study of African struggle for indepen 
dence, 661—662 
for study of ecology and environment, 656— 
657 
Instructional Development Multiplier (IDM) 
agencies, 634n 
Instructional Development system, the, 631-636 
Instructional Development teaching strategies, 
644-645, 648-651, 657-658, 662-665 
Instructional Resources Centers, 655 


Instructional Simulation Systems, bibliography 
of, 589 
Instructional television (ITV), 505-547 
closed-cireuit, 516, 518-520, 547 
in color, 525 
effective, 524-525, 533 
evaluation of, 510-511 
evaluation seale for, 536-537 
innovative uses of, 536-547 
international, 514-516, 546-547 ; illws., 515 
learning involvement and response to, 528 
nature and scope of, 513-523 
prebroadeast activities for, 526-527 
production of, 510-511 
recording and playing back, 520-523 
repetition of programs in, 534 
research findings on, 523-526 
selection and use of programs for, 526-536 
for self-evaluation, 537-541 ; illus, 538 
student-created, 542-547 
teacher’s impression of, 508-510 
in the United States, 516-518, 546 
utilization of, 510-511, 535-536, 547 
viewing conditions for, effective, 527-528; 
illus., 528 
Instructional television recorded materials, indi- 
vidualized study of, 541-542; illus., 543 
INTELSAT (International Telecommunications 
Satellite Consortium), 14; illus., 506 
TQ, dropouts and, 31 
IQ test, 601 
Interest, ways of engaging, 45 
International Seminar on the Content of In- 
structional Television, 525 
Inventiveness, 70 
potential for, 71 
Involvement, learner. See Learner involvement 
Towa Reading Training Film, 424 


Japan, educational radio broadeasts in, illus., 
365 
government sponsored television in, 516, 518 
motion picture films produced in, 470 
multimedia audiolingual language program in, 
342-344 
Jaromin, Gerald W., quoted, 87 
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Keller, Fred, 666 

Kennamer, Lorrin, Jr., 272 
quoted, 272-273, 280, 305 

Kettering Foundation, 624 

Kindergartens, 3 

Kingsley, Howard L., quoted, 51 

Kodak Carousel, illus., 436 

Kratz, Robert N., quoted, 678-679 


Laboratories, audio language, 344-348 
outdoor, 169-175; illus., 170-174 
Landers Film Bibliography, 469 
Language arts, audio-cued learning materials 
for teaching, 370-371 
audiolingual playback used in teaching, 342— 
344 
audiotape playback used in teaching, 339-340 
filmstrips for teaching, 404 
Individualized Instruction for teaching, 625 
motion pictures used in teaching, 451 
Language classes, traditional, 348 
Language laboratories, audio, 344-348; illus., 
347 
materials for, 32 
Language Master, 325; illus., 326 
Language skills, computers used for, 560 
verbal stimuli and, 30 
visual literacy training and, 86 
Languages, body, 89 
English. See English 
foreign. See Foreign language study 
and social experiences, 344 
sociocultural backgrounds and, 347 
visual, 89-90 
Lansing Community College, 680 
Audio-Visual-Tutorial (AVT) program at, 
666-671 
Individualized Instruetion courses taught at, 
table, 668 
Large-group instruction, 64-65 
Laser light beams, 419-420 
Leadership influence, negative, 71 
Learner involvement, 46, 60-61, 64, 67, 73, 482- 
483; illus., 482 
in instructional television, 528 
in study displays, 197, 217-218 
Learners. See also Pupils 
analyzing threshold and needs of, 75 


Learners (Continued) 
and audio-cued learning, 359-360 
behavior of, 47 
comprehension levels of, 359 
conceptual ability of, 46 
engaging the interest of, 45, 467-469 
and extraschool communication world, 13-18 
hearing and, 377-379 
and instructional television, 514 
levels of readiness of, 37, 63-64 
listening and, 375-376, 379-380 
media use and, 3 
needs of, 4 
perception of. See Perception 
responsiveness of, 62, 380 
uniqueness of, 46-51 
Learning, audio-cued. See Audio-cued learning 
audiolingual, 342 
computer-assisted, 556 
concrete-to-abstract, 56 
creative, environment for, 68, 70 
creativity as goal of, 46, 67-74 
how to learn, in Individualized Instruction, 
611-612 
individual differences affecting, 603 
Instructional Development approach to. See 
Instructional Development 
with media, 45-76 
media-related, six tenets of, 46-74 
with motion pictures, 481-499 
multimedia, defined, 37 
new environment for, 194-196 
organization of, 50 
perception as foundation of, 46, 51-60 
verbal, 3 
visual and auditory, increase of, 26-27 
Learning concepts, underlying visual literacy 
training, 88 
Learning Directory, 422n 
Learning efficiency, increased, 57 
verbalism and, 21 
Learning environment, ideal, communication in, 
19-20 
Learning experiences, audio. See Audio-cued 
learning 
media, constructive use of, 75 
media-related, 30 
motion picture. See Motion picture films 
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organization of, 46 
real or lifelike, 233 
selection of, 46, 76 
societal goals of, 234 
suitability of, 61-64 
television as a multimedia, 510-513 
and uniqueness of learner, 49 
variety in, 50-51 
Learning materials. See also under types of 
learning 
inquiry method and, 11-13 
multimedia, 12 
selection of, 64, 154 
Learning precepts, 67 
Learning resource centers, 489,554; illus., 492 
Learning resources, media, availability of, 12 
motion picture film, 498 
verbal, traditional, 13 
Libraries, computerized, 554 
computerized handling of documents in, 570 
microfilm used in, 415, 417 
Life magazine, 15 
Lighting of classrooms, 27 
Line graphs, 114-115, 117, 131 
Listening, 355 
audiolearning skills and, 375-376, 379-380, 
386 
desire for, 380 
efficient, for instructional television, 527 
importance of, 30 
improvement of skills in, 380-384 
London. See also Inner London 
closed-circuit television in, 519; illus., 520 
Look magazine, 15 
Los Angeles, student films made in, 497 
UCLA University Elementary School in, 611 
Los Angeles County, instructional television 
series used in, 531-533 
Lumsdaine, Arthur, 525-526 


MecAshan, H. H., 134 
McGraw-Hill, 477 
every encyclopedia film list, 469 
McLuhan, Marshall, 132 
quoted, 681 
Madison, Wis., community study in, 261 
Madison Heights, Mich., community study in 
256-257 


) 


Madison Heights, Mich. (Continwed) 
exchange program in, 250, 257-258 
Magazines, current-event, 15-16 
picture-story, 15 
Mager, Robert, 134 
Magnetic boards, 206-207 
Magnetic card-reader cards, 39 
Magnetic tape, cassette audio, 336 
dual-track, 327 
recording on, 320, 338; illus., 321 
stereophonie, 325, 327 
storage of, 344 
Manhasset, N.Y., research study in, 254 
Map grids, 288, 290-292, 313 
map readings and, 311 
tests on, 290-293 
Map materials, supplementary, 302-303, 313; 
illus., 302, 304 
Map projections, 286-291, 313 
basic types of, zllus., 286 
equal-area, 290 
grid-comparison method of evaluating, 290; 
allus., 292 
Mercator, 277-278, 287 
minimum-error, 288-289 
special purpose, 289-290 
Map reading, 305-313 
in intermediate grades, 309-310 
interpretive, in secondary schools, 310-312 
in primary grades, 305-309, 313 
Maps, 113, 271-279, 286-313 
abstract character of, 278-280 
accuracy of, 276-278, 312 
chalkboard stencil, 303, 313; illus., 304 
color used on, 279-280, 291, 299, 301-302, 
313 
defined, 276 
effective teaching with, 305-312 
interpretation of. See Map reading 
legibility of, 300, 313 
making of, by teacher and pupils, 296-297, 
310 
nature of, 276-280 
projected, 302 
scale of, 309 
slated wall outline, 303, 313 
suitable to grade level, 300-301 
symbols on, illus., 278 
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on transparencies, illus., 410 
types of, 291, 294-299; illus., 294, 296, 298, 
300 
understanding of, illus., 276 
uses of, 271, 310 
Maryland, classroom television instruction in, 
illus., 518-519 
Maslow, Abraham, 610 
Materials, flat. See Flat materials 
map. See Map materials 
projected, 393 
three-dimensional. See Three-dimensional ma- 
terials 
Mathematics, computers used in teaching, 560, 
562-565 
curriculum reform in, 271 
objects and specimens used in teaching, 165 
Media. See also kinds of media 
cost effectiveness and use of, 393 
defined, 33n 
as educational communication, 3, 11 
increased importance of, 393 
learning and teaching with, 45-76 
role of, future, 431 
selection of, 34, 46 
suitability of, 46 
used in Individualized Instruction, 617-624 
wise use of, 34 
Media research organizations, 33-34 
Melbourne, Fla., High School, 609 
Mentally disturbed, the, videotape recording 
used in teaching, 539-541 
Mercator projection map, 277-278 
Merrick, N.Y., Lakeside School in, 609 
Messages, definition of term, 73 
Miami Springs, Fla., High School, 607, 611 
Michigan, computerized instruction used in, 565 
Department of Publie Instruction, 170, 173 
Michigan State University, 633n, 666 
closed-cireuit television used at, 516 
Microbook Library, 417 
Microcards, 416n 
Microfiche, 415-419, 442 
defined, 416 
storage and retrieval of, 418 
Super-, 417-418 
Ultra-, 418 
Microfiche cards, 417-418 


Microfiche reader, illus., 418 
Microfilm, 415-419, 442 
storage and retrieval of, 418 
Microfilm readers, 415, 417; illus., 416 
Microfilm projection, 414 
Microphones, 320-321, 325-326 
bidirectional, 325, 331 
and human statie elimination, 333 
omnidirectional, 325 
parabolie, 330 
pickup patterns of, illus., 326 
placement of, 331 
techniques for use of, 332-334 
unidirectional, 325, 331 
Microphotography. See Photomicrography 
Microprojection, 414415, 442 
materials suitable for, 415 
Microprojectors, 414-415 
types of, illys., 414 
Microscopes, electron, 460 
Mierhenry, Wesley C., 466 
Milton, Pa., Junior High School, 616 
Milwaukee public schools, and special learning 
trips, 245-246, 254; illus., 246, 249 
television lesson guide prepared and used in, 
528-529 
Mini-labs, 617 
Miniaturization process, illus., 417 
Misperception, 54 
MITRE Corporation, 574-575 
Mock-ups, defined, 166 
instructional applications for, 166-167 
Models, 11, 23, 155-161, 188; illus., 156-159, 
161-162 
color in, 159-160; illus., 156-157 
created in class, 160 
effective, characteristics of, 157-161 
learning objectives of, illus., 161 
making of, illus., 156 
Modes, in Instructional Development, illus., 
642-643 
Modular scheduling, 662 
Moon landings, reports of, 3; illus., 4 
television coverage of, 505, 580 
Motion picture film learning, 449, 451, 465-476 
attitudes and, 467 
cognitive, 466, 499 
creative activities and, 485-486 
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effectiveness of, 481-482 
individualized, response and, 486-488, 499 
integrated with other media experiences, 499 
learner interest and, 467-469; illus., 468 
research activity in, 466, 498 
resources for, 498 
and retention of information, 466-467 
selection of films for, 476-481, 498 
small-group, 489-492, 499 
viewing conditions for, 484-485 
Motion picture films, 449-499 
ease study, 463-464; illus., 463 
colored, 480-481 ; illus., 456 
commercially sponsored, 472-473 
cost of producing, 476 
cost of renting, 477 
defined, 451 
8mm, 453-454 
enrichment through, 464465 
evaluation reference guide for, 476-481; illus., 
478479 
formats for, 477-478, 480-481 
free, 477 
government produced, 449, 470, 472; illus., 
450, 471 
history of, 451-454 
invention of, 449 
learning through. See Motion picture film 
learning 
photography of, 481 
produeers of, 449, 451 
silent, 452-454, 466, 473, 480, 498 
smooth-flowing, 481 
sound, 451, 454, 466, 478, 480, 496, 498 
sources of, 469-476, 481, 498 
special techniques for, 462-465 
student-made. See Student-made motion pie- 
ture films 
target age for, 477 
target curriculum for, 477 
teaching and learning with, 481-499 
and understandability, 478 
Motion picture holography, 419 
Motion picture projectors, 403 
threading of, 117; illus., 120 
Motivation, for learning, 87, 94 
simulation gaming and, 585 
Multi-image presentations, example of, 675-682 


Multimedia Instructional Development, 631-684 
construction of prototypes for, 638-639 
defined, 631, 632n 
evaluation of, 639-640, 645-647, 651-652, 

658-659, 665-666 
examples of, 640-683 
management factors in, 638 
methods of, specifying of, 638 
model of, tllus., 632 
objectives of, identification of, 638 
organization of management for, 637-638 
process of, 632, 636-640 ; illus., 634 
Multimedia learning, defined, 37 
Multimedia learning environments, creation of, 
3740 
Munich, Germany, Horace Mann School in, 519; 
allus., 520 

Museums, 233 
defined, 175 
first modern, 175 
modern functions of, 176-178, 180 
types of, 176 
in the United States, 175 
use of dioramas in, 168 

Music, audiotape playback used in teaching, 

340 
study and appreciation of, through school 
broadeasts, 365 


National Aeronautics and Space Administra- 
tion ( NASA Ne 3 
National Cash Register, 418 
National Center for Audio Tapes, 360n, 366— 
367, 386 
catalog of, 367 
National Couneil of Teachers of English, 369 
National Education Association, 452, 466 
Educational Policies Commission, 234 
National Educational Radio Network, 364 
National Educational Television, 518 
National Environment Education Development 
(NEED), 239 
National High School Geography Project, 276 
National Information Center for Educational 
Media, The (NICEM), Index to 8mm 
Cartridges, 474, 488 
National Park Service, 239 
National parks, visits to, 239 
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National Special Media Institutes (NSMTI) 
Consortium, 632-634 
Nature study, films made for, 457 
Neurath, Otto, 116 
New Jersey, student films made in, 497 
New media experts, 32 
New York, Huntington Computer Project in, 
565-566 
research survey in, 253 
Responsive Environments Program Center 
in, 555 
telelectures in, 252 
New York State Empire Network, 364-365 
New York Times Information Bank, 418 
Newscasts, 14 
Noreleo’s PIP (programmed individual presen- 
tation), zllus., 407 
Northampton, Mass., school for the deaf in, 
537 


Nursery school programs, 6 


Oahu, Hawaii, community study in, 246-248, 
250-251 
Oakland, Calif., public schools, Media Learn- 
ing Resource Center, 13 
Oakland Community College, Personalized Edu- 
cational Program (PEP) at, 671-675 
Objectives, 136-137 
defined, 134 
in Individualized Instruction, compared with 
traditional instruction, 610 
in Instructional Development, 638 
Objects, 162-166 
defined, 162 
instructional applications for, 163, 165-166 
Oettinger, Anthony, and Sema Marks, quoted, 
aT 
Olympia, Wash., “outdoor schools” in, 246, 248 
Omaha, Nebr., Harry A. Burke High School in, 
607, 621-622 
Opaque materials, projection of, 437-438 
Opaque projection, 411-413 
advantages of, 412 
uses for, 412-413 
Orchestras, recording and playback used in 
self-evaluation of, 340 
Organization charts, 121 
Outdoor displays, 173-175 


Outdoor laboratories, 169-175; illus., 170-174 
defined, 169 

Outline charts, 120 

Oxhey School, England, 489-492 
film learning resources at, illus., 490 
study tours sponsored by, 250 


Palo Alto Unified School District, course se- 
lection in, 570 
Parents, and planning of community study ex- 
periences, 254 
and special learning trips, 250, 262 
Parkdale, N.J., student films made in, 497 
Parker, James E., 661 
Participation, simulation gaming and, 585 
PCMI Library Information System, 418 
Peanuts, 129 
Pearce, Galen L., quoted, 410 
Peer teaching, 64 
Pegboards, 204-205 
Pendleton, Ore. John Murray Junior High 
School in, 610 
Pennsylvania, Coatesville Area School District 
in, 541-542 
Peoria, Ill., 519 
Perception, attitude formation and, 58-60 
conscious, 26 
environment and, 52 
as foundation of learning, 46, 51-60 
limited, 25-27 
reality and, 53, 
thinking and, 54-57 
variety in, 49 
Perrin, Donald, quoted, 682 
Personality variables, 600-601 
Personalized Education Program (PEP), 
example of, 671-675, 684 
materials and methods adapted to, 674-675 
Personalized Individualized Instruction, 607— 
608 
PERT (Program Evaluation Review Tech- 
nique), 638 
chart, illus., 636 
Pfeiffer, John, quoted, 558, 577 
Philadelphia, Benjamin Franklin Parkway 
School in, 235-236 


Regional Education Laboratory in, 624 
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Philadelphia School District, computer tech- 
nology used in, 570 
Photography, 3 
in film communication. See Film Communi- 
cation 
high-reduction, 416 
lensless. See Holography 
for student-made films, 494-495 
Physical discomfort, 27 
Physieal-political maps, 295, 309 
Physical senses, use of, in learning, 154, 188 
Physics, teaching of, 9, 607 
Pictorial graphs, 116-117 
Pictorial statistics, 116 
Picture mounting, 138-140, 147 
border and texture effects for, 140 
color and, 140 
margins for, 138-140; illus., 139 
materials used in, 140-142 
permanent, 142-143 
sectional, 143-144; dllws., 142 
temporary, 140-142 
Picture-story format, 15 
Pictures, ability to perceive visual differences 
and similarities in, 92 
creation of, with verbal explanation of, 93 
development of ability to read, 94 
flat. See Flat pictures 
motion. See Motion picture films 
selection and use of, 130-132, 135 
series of, ability to organize, 92-93 
teaching with, 85 
Pilots, simulator trainers used by, 580-581 
Pittsburgh, University of, Learning Research 
and Development Center, 624 
Planetariums, illus., 676-677 
study of, as example of Instructional Devel- 
opment, 675-682, 686 
Planning of courses, by students, 235 
Plato ITI, 573 
Plato IV, 573-575 
Play, imaginative, 52 
Playback, 336-351 
audiolingual, 342-348 
audiotape, for self-evaluation, 339-342 
availability of materials for, illus., 345 
classroom audio, 336-339 


Playback (Continued) 
dial access, 348-351 
videotape, 520-523, 536-541 
Plymouth Meeting, Pa., school district, 678 
Political maps, 295, 298 
Portfolios, 146 
Portland, Ore., Community College, community 
study program at, 259-261 
Posters, 124-126; illus., 126 
appheations of school use of, 125-126 
defined, 124-125 
good, unique characteristics of, 125 
Postlethwaite, S. N., 666 
quoted, 356-357 
Practice, computerized, 560-561 
Prairie View, Ill, Adlai E. Stevenson High 
School in, 235-236 
Preschool children, experiences of, 237-238 
Preschool programs, 6 
Prescription Centers, 672, 674 
Preuse Evaluation Criteria, 382-383 
Problem-solying, perception and, 55 
Problems, analysis of, 133-134 
new, transfer of previously acquired knowl- 
edge to, 23 
Process charts, 120 
Process diagrams, 123 
Program planning, student, 235 
Programmed instructional material, 32 
reading skills and, 54-55: 
Project PLAN (Program for Learning in Ac- 
cordance with Needs) , 624 
Projection equipment, 8mm, illws., 453 
Projection Opties, illus., 440 
Projection sereens, 439-441 
beaded, 439 
matte-surfaced, 440 
placement of, 440 
size of, 439 
Projectors, filmstrip and 2x2 shde, 432-435 
micro-, 414-415 
motion picture, 452-453, 473-474; allus., 474 
opaque, 411, 437-439 ; illws., 412-413, 439 
overhead, 435-437 ; illus., 408, 438 
slide. See Slide projectors 
teacher’s knowledge of, 441 
Projects, materials developed for, 622 
Propaganda Game, The, 583 
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Public Broadeasting Service, 505-507, 517-518 
Public television stations in the United States, 
517 
Pupil readiness, evaluation of, 57, 63-64 
Pupil responses, 73 
evaluation of, 74 
Pupil-teacher planning, 60 
audio-cued learning and, 363, 372-375 
for community study, 254-261, 266 
in instructional television, 544-545 
‘in teaching with motion pictures, 483-484 
Pupils. See also Students 
exploring behavior of, 328-329 
plans of, for film-making, 493-494 
Purdue University, 356, 666 


Queen Mary, the, as museum, 178, 180 


Racine, Wis., “outdoor schools” in, 246 
Radio broadeasts, school, 364-366 
Radio lesson manuals, 365 
Radios, educational, 364 
as extraschool education, 16 
increased number of, 14-16 
influence of, 17 
portable, in classroom, 17 
Randall, 8. E., quoted, 525 
Rausch, Erwin, 588 
Reactions to experiences, 48-49 
Reading ability, word visualization and, 39 
Reading deficiencies, 134-135 
Reading-improvement programs, 26 
Reading program, individually prescribed In- 
dividualized Instruction used in, 607 
Reading skills, programmed learning materials 
and, 54-55 
Reception, audio, stages of, 49 
differences in, 48-49, 51 
visual, stages of, 49 
Receptors, efficieney of, 51 
response of, 48-49 
Record players, 337-339 ; illus., 338 
Recording, availability of equipment for, 351 
care and operation of equipment for, 339 
dupheation or “dubbing” of, 334 
effectively planned rooms for, illus., 332 
evaluation of, 334, 336 


Recording (Continued) 
methods of, 330-336 
videotape, 520-523 
Records, long-playing (LPs) , 338-339 
Recyeling, 76 
Referent confusion, 23-24 
in reading, 24 
Relief maps, 291, 294-295, 310, 313; illus., 311 
three-dimensional, illus., 294 
Renshaw, Samuel, 423 
Renshaw system, 423-424 
Research surveys, 252-253 
Resource persons, visits by, in community study, 
245 
Responsive Environments Program Center, New 
York, 555 
Retrieval, playback and, 336-351 
Retrieval systems, storage information, 344 
Road maps, 295 
Rogers, C. R., quoted, 598 
Role-playing, 583 
Roy, Utah, High School, 607, 609 
Rulon, Philip J., 466 


Sabaroff, Rose, quoted, 305 

St. Louis, science radio broadeast lessons in, 366 

Saks, Lewis, 648-649, 651 

quoted, 180 

Salt [jake City, Meadow Moor Elementary 
School in, 615, 617 

San Carlos, Calif., Brittain Acres Elementary 
School in, 624 

San Diego, “outdoor schools” in, 246 

San Mateo, Calif., Hillsdale High School in, 607 

Santa Clara, Calif., television instruction in, 524 

Santa Monica, Calif., Systems Development 
Corporation in, 570 

Satisfaction, sense of, 67 

Sawyer’s Rotomatie slide projector, illus., 436 

Scheepmaker, Bob, and Karl L. Zinn, quoted, 
‘yal 

Schenectady, N.Y., Niskayuna School District 
in, 615-616, 619-620 

Schindel, Morton, quoted, 464 

School administrators, exchange programs and, 
250 

planning of community study experiences by, 
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School boards, liability of, in community study, 


262 
and planning of community study experi- 
ences, 246, 254 
School buildings, design of, 194 
standardization of, 64 
School camps, 239 
School displays and exhibits, 186-188 
School population, changing, 6-8 
growing, 5 
School radio broadeasts, 364 
availability of, 366 
nature and advantages of, 364-366 
School work, outside world in relation to, 85 
Schools, and effective communication, 18 
hours spent in, 10, 17 
and population explosion, 6 
recent changes in, 194 
use of posters in, 125-126 
Schramm, Wilbur, 33, 524-526 
Science, audio-cued learning materials used in” 
teaching, 370 
biological, films made for, 457 
changing curriculum for, 8-9, 271 
films made for teaching of, 458, 462 
filmstrips used in teaching, 404 
inquiry method for teaching, 11-12 
use of specimens in teaching, 163-164 
Seeing, 25-26 
Seeing efficiency, improvement in, 26 
for instructional television, 527 
Self-accomplishment, 67 
Self-critique or self-image teaching, 539 
Self-direeted Individualized Instruetion, 607; 
illus., 608-609 
Self-evaluation, 351 
audiotape playback for, 339-342 
through instructional television, 537-541 
tape recorder as instrument of, 350 
Self-instruction, film learning and, 487-488; 
illus., 486 
individualized, illus., 432 
Self-realization, 234 
Self-tutorial learning, 64 
Self-tutorial multimedia programs, 37, 39 
Sense of the World, 364 
Sensorimotor apparatus, perception and, 26 
Sensory mechanisms, 48-49, 51 


Sensory stimuli, 85 
“Sesame Street,” 394, 505-507, 511; allus., 508 
and attitudes of pupils, 512 
behavior and, 511 
ranking of children who watched, illus., 512 
research on use of, 511-512 
Shehab, Roy, 647 
Shimabukuro, Shinkichi, quoted, 646-647 
Shorthand, tape recorders used in teaching, 340- 
341 
Shull, David, 666 
Shulman, Lee, 601 
quoted, 602 
Silent Film Loop Source Directory, 474, 488 
Simulation, 589, 625 
computers used in, 565-566, 568 
defined, 579 
educational, design and evaluation of, 583- 
584 
nature of, 579-581 
research on effectiveness of, 587 
types of, 581-583 
Simulation gaming, advantages of, 584-586 
limitations of, 586-587 
Simulation games, sources of, 587-589 
Simulator trainers, 581; illus., 580, 582 
Simulators, 580 
Skill-training situations, 381-382 
evaluation of, 382-384 
Skills, audiolearning, development of, 375-384 
English, Instructional Development used in 
learning, 640-647 
language, 30, 86, 560 
listening, improvement in, 380-384 
psychomotor, 580 
reading, 54-55 
verbal, 90 
Skinner, B. F., quoted, 588-600 
SLATE (Structural Learning and Teaching 
Environments) , 666 
Slide projectors, 434 
for 2x2 slides, 432-437 ; illus., 433 
types of, illus., 436 
Shdes, 11, 394 
animated, 396-397 
dissolve unit for presenting, 397 
double-image (stereoslides) , 397-398 
lantern, 394-395 
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made by teacher, 395 
microscope, 415 
specialized applications of, 396 
storage of, illus., 395-396 
synctape, 396 
2x2, 394-399, 442 
Small-group instruction, 64-65 
Social life, understanding of, 234 
Social studies, audio-cued learning materials 
for, 369 
audiotape playback used in teaching, 340 
changing curriculum for, 9-10 
educational games used in, 585 
field studies for, 244-245 
filmstrips used in teaching, 404 
goal of, 340 
inquiry method in teaching, 12 
Instructional Development used in teaching, 
example of, 647-652 
motion picture films made for teaching, 455 
objects used in teaching, 165 
radio broadcasts for, 366 
Social Studies Learning Resource Center, 65; 
illus., 66 
South Carolina, closed-circuit television in, 518 
Southern California, University of, 633n 
National Information Center for Educational 
Media (NICEM), 422n 
Space, concepts of, 312 
Speaker-phone interviews, 252-253 
Special Experiences Rooms, 679-680; illws., 678 
Special learning trips, 245-252 
Special-purpose maps, 298 
Specimens, 23, 162-166 
collection of, 163 
defined, 162 
instructional applications for, 163, 165-166 
projection of, zllus., 413 
Speech, tape recorders used in teaching, 341 
Speed tests, 340 
Spelling, Individualized Instruction used in 
teaching, 625 
Spelling drills, 340 
Spindler and Sauppé Selectroslide, illus., 436 
Standard filmstrip projector, illus., 433-434 
Stanford University, Institute for Mathemati- 
cal Studies, 560-562 


Stephens College, Mo., research survey by, 252- 
253 
Stereodisks, 397-398 
Stereoslides, 397 
Stereoviewers, illus., 397 
STERL program, 566 
Still projection, 393-443 
advantages of, 442-443 
and communication of facets and skills, 421 
defined, 394 
effectiveness of, 422, 443 
flexibility in use of, 393 
method of, 394 
opaque, 411-415, 442; zllus., 429 
and other teaching materials, 421, 430 
overhead, 408, 410; ilus., 408-410 
screens for. See Projection screens 
types of, 394-415 
Still-projection equipment, 432-439 
Still-projection materials, class discussion and, 
428 ; illus., 429 
and follow-up activities, 431432 
presentation of, 427-431 
previewed by teacher, 425-427 
selection of, 422-424 
student use of, 429-430 
uses of, 425-432; illus., 428 
viewers for, illus., 429-430 
Stolurow, Lawrence, quoted, 576 
Storage facilities, 145-146 
Storyboarding, 493 
Storyboards, 493-494 
Stream charts, 122 
Student-made motion picture films, 492-499 
adding sound to, 496 
checking camera angles for, illus., 497 
editing of, 495-496 
examples of, 496-498 
photographing of, 494-495 
pupil planning for, 493-494 
viewing’ of, 496 
Student Production Guide, 118, 124 
Students. See also Learners; Pupils 
motivation and perspective of, 85 
Study displays, 194, 196-228 
areas for, 200-203 
characteristics of, 197-200, 228 
color in, 220-224 
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defined, 196 
evaluation of, for learning, 227-228 
functions of, 196-197 
involvement in, 217-218, 227-228; illus., 197 
learning-content elements of, 218-219, 227 
lighting of, 224-225 
materials and supplies for, 219 
physical arrangement of, 219-228 
planning and organization of, 217-226 
special surfaces for, 204-217 
types of, 196, 228 
Subject matter, assimilation of, 47 
Supermicrofiche, 417-418 
Suppes, Patrick, 560, 562 
and Mona Morningstar, quoted, 563-564 
Sweden, government sponsored television in, 514 
Syracuse University, 633n 


Tables, readability of, 116-117 
Tabular charts, 120 
Tachistoscopes, 423 
for overhead projectors, 437 
use of, allws., 424 
Talents, development of, 71 
Talking typewriter, illus., 555 
Tamaqua, Pa., High School, 678 
Tape recorders, 336, 350 
guidance activities and use of, 341-342 
in teaching business administration, 340-341 
in teaching dramaties and speech, 341 
for teaching musie, 340 
for teaching social studies, 340 
Tapes, 23, 32. See also Magnetic tapes 
Tauffner, Gil, quoted, 531 
Teachers, adaptability of, to Individualized In- 
struction, 613 
and clarity of classroom communication, 20° 
and communications revolution, 3-40 
and community study experiences, 241-242, 
245-246, 248, 250, 254-259, 261-264 
cooperating with pupils. See Pupil-teacher 
planning 
creative, 5 
graphics made by students and, 123-124 
and instructional television, 508-513 
hability of, in community study trips, 262 
needs of, 6 
problems of, population explosion and, 8 


Teachers (Continued) 
and pupils, relative roles of, illus., 36 
responsibility of, for planning, 76 
and teaching function, 34-37 
Teaching. See also Instruction 
creative, 72-73 
defined, 36 
effective, current dilemmas in, 3-20 
Instructional Development approach to, 132- 
138 
learner-centered inventive, 70 
with maps and globes, 305-312 
with media, 45-76 
with motion pictures, 481-499 
with pictures and graphies, 85-147 
psychological barriers to effective, 20-29 
rewards of, 373 
use of teachers for, 35-37 
verbal, 3 
Teaching Film Custodians’ master list, 469-470 
Teaching materials, selection and use of, 132- 
133, 154 
three-dimensional. See Three-dimensional ma- 
terials 
Teaching strategies, appropriate, 46, 64-67, 75 
evolving trends in, 67 
in Instructional Development, 644-645, 648- 
651, 657-658, 662-665 
selection of, 134-136 
“Teaching walls,” ilus., 198 
Tebbel, John, quoted, 416 
Technical diagrams, 123 
Technicolor Corporation, 474n, 488 
Technological vocabulary, 3 
Technology, communications, 3 
emphasized in Individualized Instruction, 
619-620 
environment and, 633 
instructional, 599 
Telelectures, 252 
Televiewing, illus., 509 
Television, 3, 23 
closed-circuit, 516, 518-520 
influence of, 17 
instructional. See Instructional television 
‘master teacher” idea in use of, 523 
as a multimedia learning experience, 510-513 
2500-megahertz microwave system, 519-520 
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Television broadcasts, special-events, 505 
Television equipment, pupil mastery of, 544- 
545 
Television learning guides, 528-535 
Television newscasters, 505 
Television screens, 527 
Television sets, increased number of, 14, 16 
Temperature of classroom, 27 
Textbook publishers, and audio-cued learning 
materials, 367, 369 
Textbooks, 10 
recent changes in, 32, 130-131 
selection of, 131 
Thinking, creative, maximum involvement in, 73 
perception and, 54-57 
reflective, 59 
Thought patterns, 51 
Three-dimensional materials, 154-188 
effective use of, 182-186, 188 
first-hand examination of, 184-185 
school displays using, 186-187 
selection of, and learning needs, 181-182 
storage of, 186 
teaching with, 181-186 
types of, 155-180 
used with other materials, 183 
Three Rivers, Mich., exchange program in, 250, 
257-258 
TICCIT (Time-shared Interactive Computer- 
Controlled Information Television), 575 
Time, concepts of, 312 
Time-line charts, 123 
Tooele, Utah, East Elementary School in, 612; 
allus., 614 
Topography, maps and, 294-295 
Trade books, illus., 465 
Traditionally-administered instruction (TAI), 
cost of, compared to computerized in- 
struction, 572 
Transcription, 23, 339 
Transparencies, 394, 408-411, 442 
maps on, tllus., 410 
overhead projection of, 436-437 
overlays on, 408, 410; cJlws., 410 
Travers, Robert, 681-682 
Tree charts, 121-122 
TTC card-reader model, illus., 328 
Twelker, Paul A., 589 


2500-megahertz microwave system television, 
519-520 

Twyford, Loran C., 33 

Typing, tape recorders used in teaching, 340- 
341 


Udall, Stewart, 169 
Ultramicrofiche, 418 
Understanding, 25-26 
association of, 52 
perception and, 51, 54-55 
pupil involvement in, 75 
reality and, 53 
Unfinished Stories Series, The, 463-464 
Unit X. Meteorology, lesson guide for, 528-529 
United States, great museums in, 175 
schools having Individualized Instruction in, 
map, 604 
television sets in, 16 
U.S. Department of Agriculture, 449 
U.S. Geological Survey maps, 294, 299 
U.S. government, as source of audio-cued learn- 
ing materials, 367 
U.S. International University, Corvallis, Ore., 
633n 
U.S. Office of Education, 632 
and objectives of learning experiences, 234 
survey, 10 
U.S. State Department, 455 
University Microfilms, 418-419 
Urbandale, Iowa, High School, 608 
Individualized Instruction in, illws., 622 
Utah, Continuous Progress Plan used in, 625 


Vandermeer, A. W., quoted, 423 
Variables, cognitive, 601-602 
inquiry, 601-602 
personality, 600-601 
sequencing, 602-603 
Verbal communication, referent confusion and, 
24 
Verbal skills, visual sequences as deterrent. to, 
90 
Verbalism, 20-23, 30, 37 
excessive, 22 
materials to combat, 23 
Videotape recorders, 520-521; illus., 522, 536 
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Videotape recording (VTR), 520-521, 536-547 
individualized study of, 541-542 
Videotapes, 521 
Viewlex, illus., 433-434 
Visual language, 89-90 
Visual literacy, 85-87, 147, 492 
defined, 87-88 
developing skills in, through instructional 
television, 544 
Visual literacy training, 85-87 
competencies developed by, 92-93 
factors involved in, 91-94 
language skills and, 86 
psychological foundations for, 88-90 
Visual recognition span, increase of, 26 
Visual sequencing, deterrents to, 96 
Vocabulary, visual, early development of, 88 
Vocabulary drills, 340 
Vocational understanding, development of, 234 


Walking trips, 241-243 
Wall maps, 291, 294-299 
desirable characteristies of, 299-302 
inaccuracy of, 312 
selection of, 313 
types of, 291, 294, 298-299 
Warman, Henry, 307, 309 
quoted, 307-308 
Warminster, Pa., Everett A. McDonald Compre- 
hensive Elementary School at, 678-679 
school district report from, 680 
Washington, D.C., student trips to, 251-252 
Washington State, Mercer Island Public School 
in, 436-437 
Waterford Township Schools, Mich., INDICOM 
used in, 565, 620; illws., 566, 621 
Watson, Goodwin, quoted, 61, 64 
Weiner, Peter M., quoted, 540-541 
West Dover, Del., Elementary School, 606-607 
West Fargo, N.Dak., L.E. Berger Middle 
School at, 607-608 
West Hartford, Mary Louise Aiken Elementary 
School in, 607 
West Virginia, student film-making in, 497 
Westchester County, N.Y., Board of Coopera- 
tive Educational Services, 568 
Westinghouse Learning Corporation, 422n 


WGBH-TYV, Boston, 512 


White, Ralph S., 537 
quoted, 538 
Whittemore, Kathryn, quoted, 306 
Willowbrook High School, computer technology 
used in, 570 
Wilson, Russell, quoted, 170 
Winnetka, I1., community study in, 254 
Wisconsin, research survey made in, 253 
University of, 364 
Wisconsin School of the Air, 364-365 
Wisconsin State Department of Education, 625 
Woodbridge, N.J., student films made in, 497 
Word-recognition, 39 
Words. See also Vocabulary 
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ideas and, 53-54 
teacher’s choice of, 24 
World Conference on Computer Education, first, 
571 
Writing, creative, 39, 53 
Writing ability, 55 


Xerox Corporation, 418 
Yale University, 452, 466 
Zinn, Karl, 556, 577, 579 


quoted, 568 
“Zoom,” 512-513 
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